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TO  MAKE  YOUR  EQUIPMENT  MORE  RELIABLE 

REVOUmOMRY  TRMSISTOrHUNSFORMERS,  HERMETIC  TO  MIL-T-27i 


ConventioMl  miniaturized  transistor  transformers  have  inherently  poor  electrical  character¬ 
istics,  perform  with  insufficient  reliability  and  are  woefully  inadequate  for  many  applications. 
The  radical  design  of  the  new  UTC  DO-T  and  Dl-T  transistor  transformers  provides  unprec^ 
dented  power  handling  capacity  and  reliability,  coupled  with  extremely  small  size. 


Hizh  Power  Ratinz  . .  up  to  100  times 
greater. 

Excellent  Response . . .  twice  as  good. 
Low  Distortion  . .  reduced  80%. 

High  Efficiency,  .up  to  30%  better. 

Moisture  Proof . . .  hermetic  to 
MIL-T-27A. 

Rugged . . .  completely  cased. 

Anchored  Leads... will  stand  10  lb. 
pull,  plastic  leads  for  printed  circuits. 


Dl-T 


V.»  Dia.  X  %,  'ho  Oz. 


To  fully  appreciate  DO-T  transistor  transformers,  the  curves  indicate  their  performance  compared  to  that  ( 
similar  size  units  now  on  the  market.  Dl-T  transformers  are  still  smaller  in  size.  Power  rating  and  oth 
characteristics  are  identical  to  DO  T,  but  low  frequency  response  (3  db  down  point)  is  30%  higher  in  frequent 
Units  can  be  used  for  different  impedances  than  those  shown,  keeping  in  mind  that  impedance  ratio  is  consla 
Lower  source  impedance  will  improve  response  and  level  ratings ...  higher  source  will  reduce  them.  Units  m: 
be  used  reversed,  input  to  secondary. 

DO-T  mil  Application  pri.  D.C.  Ma.^  Sec.  Pri.  Level  Dl-T 

Res.  Mw.  No. 


MIL 

Typo 
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Output 


00-T4 


1200  CT 
ISOO  CT 
2000  CT 
2SOO  CT 


800 


lUU  DI-T 


BOO 


100  Dl-T 


Singli  or  PP  output 


Single  or  PP  output 
Single  or  PP  output 


1  00-T15 

TF4KX17YY 

Single  or  PP  output 

800  CT  4 

12 

51 

500  1 

1070  CT  4 

I  16 
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Single  or  PP  output 
Single  or  PP  output 
Single  or  PP  output 


Output  to  line 


Output  or  fnitchlng  to  line 


Output  to  line 


Output  to  line 


1000  CT 
1330  CT 
1500  CT 
2000  CT 
7500  CT 
10,000  CT 
300  CT 
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Interstage 

20,000  CT 
30.000  CT 
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800  CT 
1200  CT 
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bb-T24 
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Input  (usable  for 

chopper  service) 

200,000  CT 
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1000  CT 

8500 

25 

D0-T2S 
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interstage 

10,000  CT 
12,000  CT 
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1500  CT 
1800  CT 

800 

iod 

IF4RX20YY  Reactor  6  Hy.  2  Ma.  DC.  1.5  Hy.  @  5  Ma.  DC 


TF4RX20YY  Reactor  125  Hy.  (a  2  Ma.  DC,  .5  Hy.  (g  11  Me.  DC _ 100 _ 

Drawn  Hipermalloy  shield  and  cover  for  DO-T’i,  provides  25  to  30  db  shielding. _ 

lA  Shawn  Is  for  single  ended  useage  (under  5%  distortion — lOOMW — IKC)  ...  for  pusti  pull,  DC^  can  b: 
balanced  value  taken  by  .SW  transistors  (under  5%  distortion — SOOMW— IKC) 


*00-T  units  have  been  designed  for  transistor  application 
only ...  not  for  vKuum  tube  service.  Patents  Pending 

SPECIAL  UNITS  AVAILABLE 
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Burnell  Adjustoroids®  are  always  newr  because  they 
are  always  being  designed  for  newer  and  broader 
electronic  and  mechanical  applications. 

NEW  Burnell’s  complete  line  of  encapsulated  Adjustoroids 
are  particularly  adaptable  to  printed  circuit  use. 

NEW  A  screw  mount  PC  type  Adjustoroid  for  greater 
durability  in  high  acceleration,  shock  and  vibration 
environments. 

NEW  ‘Pot’  mounting  Adjustoroids  for  panel  mounting 
and  knob  adjustment  wherever  slotted  controls  are 
difficult  to  reach. 

NEW  Continuous  internal  improvements  including  adjust¬ 
ment  range,  Q,  size,  etc.  Burnell  Adjustoroid  engi¬ 
neers  are  constantly  seeking  solutions  to  space, 
accessibility  and  performance  problems. 

Burnell  Adjustoroids  and  sub-miniature  Adjusto¬ 
roids  are  supplied  hermetically  sealed  to  meet  gov¬ 
ernment  specifications  MIL  E  15305A  or  encapsu¬ 
lated  in  many  sizes  and  shapes  to  meet  the  applica¬ 
tion.  If  your  Adjustoroid  needs  can’t  be  met  from 
our  stock  catalogue,  we’ll  be  glad  to  manufacture 
to  your  specifications.  For  additional  information, 
write  for  Adjustoroid  bulletin. 


length/ 

Dio. 

Width 

Hgt. 

Wt.  Useful  Freq.  Range 

Mox  0 

Mox  1 
in  hys 

_AT-0 

1  '/l4 

1" 

2  oz 

1  kc  to  20  kc 

10  kc 

3  hys 

AM 

iy4 

\vr 

IVa" 

T25or 

2  kc  lo  10  kc 

4  kc 

r5”h7s 

"  AT-1 

2  >74 

2Va 

2Va" 

24  oz 

Below  2.5  kc 

iTkc 

1 25  hys 

AT-4 

1'V44 

}y*i 

4  oz 

1  kc  to  16  kc 

6kc 

15  hys 

AT-6 

1'/14 

1" 

2  oz 

10  kc  to  100  kc 

30  kc 

.75  hys 

AT- lb 

l'%4 

4  oz 

3  kc  to  50  kc 

20kc 

.75  hys 

•AT-ll 

■•y47“ 

Va" 

.83  oz 

2  kc  to  25  kc 

15  kc 

5  hys 

•AT-12 

%" 

.83  oz 

15kcto  150  kc 

60  k  c 

.5  hys 

AT- 15 

1  ^Vj2 

14  oz 

Below  5  kc 

4  kc 

125  hys 

~AF-51 

'l^ 

2" 

5  oz 

30  cps  to  500  cpt 

1 20  cps 

1060  hys 

l'’/44 

2" 

5  oz 

50  cps  to  1  kc 

250  cps 

1000  hys 

'•AF-87 

P//' 

\.7ot 

90  cps  to  2  kc 

400  cps 

80  hys 

•AF-88 

"^*7“ 

1  y^" 

1.7  oz 

.16  kc  to  4  kc 

800  cps 

iThys 

t  ATE- 11 

Va 

¥4" 

.83  oz 

2  kc  to  25  kc 

^15  kc~~ 

5hys 

tATE-12 

Va 

~T83  oz 

T5  kcto  15yk7  ~ 

60k.t 

.5  hys 

*Special  "pot"  type  tub-miniature  Adjuttaruidi  are 
ntft  available  irith  AT-Il,  AT-I2,  AF-87,  AF-88. 

^Special  tcreic  mountingt  are  available  with  the  ATE- 
1 1  and  ATE-12  in  printed  circuit  applicatiant  for 
“plug  in"  typet.  Where  vibration  and  thock  are  tig- 
nificant  contiderationt,  mounting  tcrewt  terre  at 
terminal  connectiont. 

^Trade  Name  Pat,  ff2,762,020 


PIONEERS  IN  TOROIDS.  FILTERS  AND  RELATED  NETWORKS 


EASTERN  DIVISION 
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PEIHAM  8-5000 
TEIETYPE  PEIHAM  3633 


PACIFIC  DIVISION 

DEPT.  E-14 

720  MISSION  ST. 

SOUTH  PASADENA,  CAllF, 

RYAN  1-2841 

TEIETYPE  PASACAl  7578 
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SHOPTALK  .  ,  . 

JET'AGE  NAVIGATION.  Electronics  is  the  principal  means  by 
which  jet-age  air  traffic  will  be  controlled.  And  an  important  part — 
technically,  and  to  this  industry,  economically — of  the  control  will 
be  in  short-range  navigation  aids. 

International  Civil  Aviation  Organization,  which  settled  on  VOR 
in  1949  as  standard,  is  up  to  its  eyes  in  a  hot  argument  about  whether 
to  keep  VOR  and  improve  it,  or  junk  it  for  another  system. 

The  argument  erupted  in  an  open  technical  meeting  of  ICAO  in 
Montreal  earlier  this  month.  Associate  Editor  Leary  had  the  back¬ 
ground  ready,  and  Montreal  correspondent  Mike  Gutwillig  shot  a 
story  under  the  wire  on  the  shape  of  the  argument  in  time  to  make 
this  issue.  The  story  begins  on  p  30. 

OFF-HOURS  LIFESAVING.  Forty  engineers  of  the  Illinois  Bell 
Telephone  Co.  have  found  a  way  to  spend  their  off  hours,  and  it 
beats  watching  tv  or  even  bowling. 

They  are  working  with  doctors  at  the  University  of  Chicago  to 
develop  new  electronic  equipment  for  medical  diagnosis.  Results 
so  far:  portable  heartbeat  analyzer,  cytodiagnostic  trainer,  electronic 
calorimeter  and  an  electronic  stethoscope. 

The  group’s  name  is  an  acronym:  SAVE — Service  Activities  of 
Volunteer  Engineers.  There  is  so  much  electronics  can  do  to  save 
human  life — and  so  much  that  remains  to  be  done. 

See  Midwestern  Editor  Harris’  story  on  p  38. 

Coming  In  Our  March  6  Issue  .  .  . 

METAL  FORMING.  Exotic  alloys  frequently  can  be  worked  only 
within  narrow  bands  of  tension  and  stress.  According  to  G.  J. 
Crowdes,  chief  engineer  of  Assembly  Products,  Inc.,  in  Chesterland, 
O.,  electronic  control  helps  form  such  metals  with  a  high  degree  of 
precision. 

Crowdes  describes  a  control  which  receives  signals  from  a  strain 
gage  and  elongation  detector  and  determines  the  yield  point  of  the 
metal  being  formed.  Control  automatically  adjusts  tension  to  form 
metal  without  fracture. 

NEUTRON  FLIGHT.  Measurements  of  velocities  of  neutrons  and 
other  atomic  particles  are  of  great  significance  in  nuclear  research. 
Techniques  capable  of  time  measurements  in  the  order  of  millimi¬ 
croseconds  are  required. 

H.  W.  Lefevre  and  J.  T.  Russell  of  GE’s  Hanford  Labs  in  Rich¬ 
land,  Wash.,  have  developed  a  high-resolution  time-interval  analyzer 
for  multichannel  time  measurements.  Resolution  of  the  device, 
known  as  a  vernier  chronotron,  is  better  than  one  millimicrosecond. 

SPEEDERS  BEWARE.  Doppler  radar  is  currently  being  applied 
by  police  in  monitoring  the  speed  of  motor  vehicles.  J.  R.  Barker, 
research  director  of  Automatic  Signal  Div.,  Eastern  Industries,  Inc., 
in  Norwalk,  Conn.,  describes  a  portable  transmitter-receiver  unit 
powered  by  a  vehicular  battery  system  or  110  v  a-c.  Provisions  are 
made  for  differentiating  between  slow  and  fast-moving  vehicles. 

PROGRAMMED  INSERTER.  With  the  development  of  printed  cir¬ 
cuit  assemblies,  the  use  of  automatic  machinery  is  becoming  more 
common  in  our  industry  for  the  insertion  of  components  on  printed 
circuit  boards.  Special  problems  still  arise,  however,  in  cases 
where  there  are  only  small  production  runs  involved. 

With  these  problems  in  mind,  IBM’s  S.  B.  Korin  and  F.  L.  Spencer 
have  developed  an  automatic  assembly  machine  with  great  flexibility 
programmed  by  a  modified  tape  reader. 
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Wf  IV/ 

HIGH-TEMPERATURE 

FABMIKA* 

CAPACITORS 


standard  ratings  for  260**C 
up  to  310"C  In  special  designs 


Sprague’s  new  FABMIKA  Capacitors  can  really  handle 
the  HOT  ones!  ...  jet  ignition,  missile  controls, 
atomic  reactors  . . .  any  high  voltage  d-c  power  supply 
where  high  temperature,  small  size,  and  light  weight 
are  important  .  .  .  especially  where  components  are 
immersed  in  a  dielectric  fluid. 

e  Sprague’s  new  FABMIKA  Capacitors  rely  on  a 
specially  processed  dielectric  for  their  heat  resistant 
properties.  Developed  through  three  years  of  research 
and  manufacturing,  this  dielectric  consists  of  silicone* 
bonded  mica  paper  which  can  function  effectively  in 
temperatures  up  to  260°C  and,  in  special  designs,  up 
to  310°C.  There’s  a  choice  of  four  standard  tempera* 
ture  ranges:  from  *-5  5°C  to  + 1 2  5°C,  + 1 65°C,  +  200°C, 
and  -|-260°C. 


1  TYPICAL  INSULATION  RESISTANCE  1 

F.  '  ■iVT.-'i.  ^  .  1 

Temp.  *C  1 

1  MQX<<F 

125 

300  (min.) 

165 

100  (min.) 

250 

50  (min.) 

260 

10  (min.) 

Maximum  Dissipation  Factor:  .15%  at  400  cy.  25*0. 


0  Radiation  resistance  is  another  outstanding  char* 
acteristic  of  FABMIKA  Capacitors.  They  have  been 
application  tested  in  reactors  under  high  dosage  rates 
without  harmful  loss  of  capacitance. 

0  Another  important  application  is  400  cycle  a-c 
power  supplies  where  their  low  dissipation  factor 
results  in  small  capacitors  with  minimum  rise  in  tern* 
perature  under  operating  conditions. 

e  Miniature,  high-reliability  pulse  forming  networks 
are  still  another  well  tested  application. 

e  FABMIKA  Capacitors  are  available  in  four  con¬ 
structions:  uncased  (up  to  200°C),  uncased  and 
clamped  (up  to  260°C),  cast  epoxy  housing  (up  to 
200°C),  and  drawn  metal  case  (up  to  260°C  standard 
and  310°C  special). 

e  For  complete  specifications,  write  for  Engineering 
Bulletins  to  the  Technical  Literature  Section,  Sprague 
Elearic  Co.,  39  Marshall  St.,  North  Adams,  Mass. 


spmeuE* 

the  mark  o  f  reliabilify 


SPRAGUE  COMPONENTS: 

CAPACITORS  ♦  RESISTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  INTERFERENCB 
FILTERS  •  PULSE  NETWORKS  9  HIGH  TEMPERATURE  MAGNET  WIRE  •  PRINTED  CIRCUITS 
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You  always  "Know  the  score  "  when  you  count  on  Veeder-Root! 


COUNT? 


your  product  can 


When  customers  come  after  you  with 
claims  concerning  your  product’s 
performance,  can  you  prove  your 
position?  You  can,  to  everycwie’s 
satisfaction,  if  Veeder-Root  Counters 
are  built  into  yovur  product  as 
standard,  integral  psurts.  For  then 
your  customers  have  Facts-in-Figures 
on  actual  performance  on  the  job, 
figures  that  settle  arguments  fairly 
and  squarely  ...  in  fact,  often 
prevent  misunderstandings  in  the 
first  place.  What’s  more,  when  you 
build-in  V-R  Coxmters,  you  build  up 
your  product’s  sales  appeal  ...  as 
many  manufacturers  have  found 
to  their  profit.  So  can  you. 

Write  and  find  out  how. 


NEW  Panel-Mounted, 

High  Speed  Electro-Magnetic 
Counter 

Series  1591  Counters  are  ideal  for  DC  applications 
requiring  accuracy  and  long  life  at  very  high  speeds. 
4  or  6  figures.  Instant  pushbutton  , 

reset  or  remote  electrical  reset. 

Electrical  Contactor 

Assures  |x>sitive  actuation  of 
1591  Counters.  Drive  by  lever 
or  forked  coupling. 


HARTFORD  2,  CONNECTICUT 

Hartford,  Conn.  •  Greenville,  S.  C.  •  Altoona,  Po.  •  Chicago 
New  York  •  Loi  Angeles  •  Son  Francisco  •  Montreal 
Offices  ond  Ag»ntt  in  Prino'pal  Cities 


Everyone  can  Count  on 
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VT2 

VT2N 


EncloMr*!  for 
portobl*  or  flxod  UM. 


Tondom  Auamonof 
in  all  lhr««  tizM  of 
Ohmitt  Vorioblo  Trensformort. 


RHEOSTAT.TRANSFORMER 

TANDEM  ASSEMBUES.  EXCLUSIVE  WITH  OHMITE 


//Variable  Transformers 

Give  a  "Bonus”  in 
Current  Capacity 


Available  from 
Ohmito 
Distributors  or 
diroct  from 
factory 


EXPANDED  LINE— Ohmite  now  offers  industry  six  basic  models  with  current  ratings 
sufficient  to  meet  a  large  percentage  of  industrial  applications.  The  new  line  includes 
enclosed  units  and  tandem  assemblies.  Two  models,  VT2  and  VT4,  offer  capacity  greater 
than  competitive  units  of  comparable  size  and  price.  An  additional  and  sizeable  "bonus" 
in  current  is  given  in  all  sizes  when  the  overvoltage  feature  is  not  required  (“N”  suffix, 
see  below). 

ADVANCED  FEATURES— Positive  current  transfer  achieved  with  direct  brush  to  slip-ring, 
pig-tailed  connection;  table  or  panel  mounting — on  VT4  and  VT8  sizes,  adjustable  shaft 
moves  to  brush  or  base  side;  interchangeable  with  other  popular  types  both  electrically 
and  “mounting-wise”;  durable  rhodium  plating  on  brush  track  for  longer  life. 

SPECIALS  ENGINEERED  FOR  YOUR  NEEDS— Transformers  can  be  modified  to  meet  dif¬ 
ferent  requirements  such  as  special  shafts  for  nonstandard  panel  thicknesses,  auxiliary 
switches,  taps  on  transformer  winding  for  fixed  intermediate  voltages,  and  motor  drives 
for  remote  control  or  servo-operation.  The  only  manufacturer  in  the  industry  concurrently 
producing  power  rheostats,  tap  switches,  and  variable  transformers,  OHMITE  can  also 
offer  in-tandem  combinations  of  these  items. 

BASIC  MODELS  (with  overvoltage)  All  inputs  120  v  as* 

MODEL  VT2  MODEL  VT4  MODEL  VT8 

Volts  output;  0-120/132  Volts  output:  0-120/140  Volts  output:  0-I20/I40 

Amps  output:  l.S  Amps  output:  3.5  Amps  output :  7.S 

BASIC  MODELS  (without  overvoltage)  All  inputs  120  v  as* 

MODEL  VT2N  MODEL  VT4N  MODEL  VT8N 

Volts  output:  0-120  Volts  output:  0-120  Volts  output:  0-120 

Amps  output;  1.8  Amps  output:  4.75  Amps  output:  10.0 


MODEL  VT8N 
Volts  output:  0-120 
Amps  output:  10.0 


*  Units  available  for  240’volt  input  also 


Write  for  Bulletin  1SI 


OHMIHS  manufacturing  company  I 

RHlOSliAtS  RESISTORS  RELAYS  TAP  SWITCHES  R.P.  CHOKM 

vailUu  transformers  tantalum  CAPAOTORS  OtOOIS 
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CIRCLE  S  readers  SERVICE  CARD 


Models  809B  and  814B  are  rugged,  precision  Uni¬ 
versal  Probe  Carriages  designed  for  use,  respectively, 
with  810B  and  81 3B  waveguide  slotted  sections. 
The  809B/810B  combination  covers  frequencies 
3.95  to  18.0  KMC,  and  the  814B/815B  combination 
covers  frequencies  18.0  to  40.0  KMC.  For  wave¬ 
guide  measurements  involving  several  bands,  the 


cost  of  a  special  probe  and  carriage  assembly  for  each 
band  is  eliminated  and  much  engineering  time  is 
saved  since  waveguide  sections  can  be  changed  in 
30  seconds.  Model  809B  has  a  vernier  scale  reading 
to  0.1  mm  and  can  be  fitted  with  a  dial  gauge  for 
greater  accuracy.  Model  814B  is  equipped  with  a 
dial  indicator  reading  to  0.01  mm. 


•  Coverage  3  to  40  KMC 
•  Sections  interchange  in  30  seconds 

•  Dial  gauge  accuracy,  highest  stability 


Specifications 


^  809B  Univartal  Probe  Carriage 

Carriage:  Mounts  $  810B  Slotted  Sections  and 

^  80dB  Coaxial  Slotted  Section  (not 
shown:  3  to  13  KMC,  50  ohms  imped- 
once.  Type  N  copnectors). 

Probe  Roguired:  $  442B  Broodbond  Probe  plus  ^ 
440A  Detector  or  ^  444A  Untuned 
Probe. 


Probe  Travel: 


10  centimeters. 


Accuracy:  With  waveguide  sections,  1.02  SWR 

eo;ily  reod.  Slope  error  eliminated 
by  odjustment. 

Price:  $160.00. 

^  8148  Universal  Probe  Carrioge 

Carriage:  Mounts  BISB  Slotted  Sections. 

Probe  Required:  $  446B  Untuned  Probe. 

Accuracy:  SWR  of  1.02  easily  read. 

Price:  $200.00. 


$) 


WORLD’S  MOST  COMPLETE  LINE  OF  PRECISION, 


500 


m  809Band814B 


UNIVERSAL  PROBE  CARRIAGES 
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^  810B  Waveguide  Slotted  Sections— 

3.95  to  18.0  KMC. 

These  accurately  machined  sections  of  waveguide 
have  a  small,  tapered,  longitudinal  slot,  and  fit 
the  809B  Universal  Probe  Carriage  in  a  precisely 
indexed  position.  A  traveling  probe  mounted  on 
the  carriage  samples  the  electric  field  along  the 
slot,  and  permits  precise  plotting  of  variations. 
Slot  reflection  is  less  than  1.01  SWR.  For  prices, 
list  of  810B  waveguides  available,  see  Table  1 


This  instrument  is  a  conventional  slotted  wave¬ 
guide  complete  with  a  probe  carriage  mounted 
directly  on  the  section.  It  is  available  in  the  S- 
band  only  and  will  operate  with  ^  442B  or  444A 
probes.  SWR  less  than  1.01.  $450.00. 


81  SB  Waveguide  Slotted  Sections— 

18.0  to  40.0  KMC. 

Available  in  K  and  R  band  sizes,  these  waveguide 
slotted  sections  are  similar  to  810B  sections  and, 
like  810B  units,  are  accurately  machined  from 
precision  castings  to  insure  a  uniform  cross-sec¬ 
tion.  Prices  and  details  below. 


Table  1—#  II  OB/81  SB  Slotted  Sections. 


MMiCl 

Frt^Hincy 
Rantt  HMC 

Fits 

wa«ti«M« 

SlM  (la.) 

Ovarall 
Ungtli  (la.) 

Prict 

681  OB 

3.95-  5.85 

2x1 

lOVa 

$110.00 

J810B 

5.20- 

8.20 

I'Ax  Va 

lOVa 

110.00 

H810B 

7.05-10.0 

IVaxH 

lOVa 

110.00 

X810B 

8.20-12.4 

1x16 

lOVa 

90.00 

P810B 

12.4  -18.0 

.702  X. 391 

lOVa 

110.00 

K815B 

18.0  -26.5 

.500  X  .250 

4% 

265.00 

R815B 

26.5 

■40.0 

.360  X. 220 

4% 

265.00 

^  S810A  Waveguide  Slotted  Section— 
2.6  to  3.95  KMC. 


^  805A/805B  Coaxial  Slotted  Lines— 
500  MC  to  4  KMC. 


For  SWR,  wavelength,  impedance  and  system 
flatness  measurements  in  coaxial  systems.  Exclu¬ 
sive  ($)  parallel-plane  design  for  higher  accuracy, 
stability.  Negligible  slope,  SWR  less  than  1.04, 
reads  in  cm  and  m’m  to  0.1  mm.  ($)  805A,  for  50 
ohm  lines.  Type  N  connectors,  $450.00.  ($)  805B, 
for  46.3  ohm  lines,  UG-45/U  male  and  UG- 
46/U  female  connectors,  $450.00. 


HEWLETT-PACKARD  COMPANY 

5427A  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIFORNIA,  U.S.A.  •  CABIE  "HEWPACK"  •  DAVENPORT  S-44SI 
fieiD  REPRESENTATIVES  IN  All  PRINCIPAl  AREAS 


HIGH  VALUE  MICROWAVE  MEASURING  EQUIPMENT 
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check 
RCA 
for  standard 
or  special 
ferrite  cores! 


...for  a  wide  range  of  computer  applications! 


Now— commsrclally  available  from  RCA— a 
comprehensive  line  of  fast-switching,  low- 
and  high-drive,  memory  cores  and  several 
new  memory-plane  designs  to  provide  equip¬ 
ment  designers  with  one  of  the  broadest 
lines  of  memory  core  products  in  the  industry. 
MEMORY  CORES  •  In  addition  to  a  line  of 
standard  ferrite  cores  developed  for  coinci¬ 
dent-current  memory  applications  (ranging 
in  switching  time  from  0.2  m  sec.  to  3  m  sec.), 
RCA  now  offers  a  new  group  of  ferrite  cores 
particularly  suited  for  both  high-speed, 
word-address  memories,  and  slow-speed, 
low-drive  coincident-current  memories.  These 
cores  ore  available  for  an  applied  field  (H  ) 
ranging  from  0.2  to  1  oersted,  and  in  sizes 
from  0.050"  x  0.030"  to  0.370"  x  0.290". 
The  smaller-size  cores  make  possible  the 
design  of  high-speed  memory  devices  with 
driving  currents  suitable  for  either  transistor 
or  tube  drivers.  Typical  characteristics  are 
given  in  the  table. 

MEMORY  FRAMES  •  A  compact,  rugged  alu¬ 
minum  frame  utilizing  a  new  stack-wiring 
concept  makes  possible  a  "bit-packing  fac¬ 
tor"  greater  than  ever  before.  8,192  bits 
may  be  stored  in  a  7"  x  7"  x  0.3"  frame. 


For  more  economical  designs  and  even 
greater  compactness,  a  laminated  frame  ac¬ 
commodating  8,192  bits  in  a  SVz"  x  5'^" 
X  space  (includirtg  terminals)  is  also 
available. 

FERRITE  APERTURE  PLATES  •  RCA's  aper- 
tured-plate  construction  utilizing  ferrite-core 
material  having  low-drive,  medium-speed 
characteristics,  can  store  256  bits  of  infor¬ 
mation  in  a  space  less  than  0.9"  x  0.9"  x 
0.025",  thus  making  possible  the  design  of 
compact  memories  for  transportable  equip¬ 
ment  in  which  minimum  weight  and  space 
are  vital  considerations. 

The  aperture  memory  plates  have  a  nom¬ 
inal  full  driving  current  requirement  of  320 
ma.,  a  switching  time  of  about  1 .8  m  sec., 
and  an  undisturbed  output  (1)  signal  (uVi) 
of  greater  than  40  mv,  making  them  espe¬ 
cially  suitable  for  use  in  transistorized  cir¬ 
cuits.  In  addition,  the  precision  registration 
of  the  holes  makes  it  possible  to  stack  the 
aperture  plates  quickly  and  accurately. 

Rigid  production  controls  insure  excellent 
uniformity  of  undisturbed  output  signal  and 
peaking  time... testing  assures  dependable 
performance  of  each  storage  element. 


For  ferrite  cores  having  uniformity  to  meet  your  most  ex¬ 
acting  design  requirements,  and  for  dependable  delivery 
schedules,  contact  your  local  RCA  Sales  Representative. 

RADIO  CORPORATION  OF  AMERICA 

Smmtconductor  and  Matmrlala  DMsIon 
Special  Farrltaa  Soman/llla,  Mmw  Jersey 


o  o  On 
<Poo 

w 

Q  V 

ue*  O 

QO 

ggllKilftlilitll 

i  1 

ClMTictiiiitlci  iff  Firriti  Cms  fif 
2:1  MieMiit-CwPMt  A#plicatiiM 


Tdet  H  MS  ssersd  ffst  10%  sfcvrrtelrttslt  10%  Of 
kAM  tfpE  rnmtn  ar*  ter  OW  t  030^  i  AIV  site.  ' 


Tifical  CtafKtyWin  iff  Foniti  Com  lir  SwteWii  AwHcatiOM 
leMM^  Tlae  »  see.  se.  AppNel  rieM  m  1  to  eentsOi 


tCA  MCMOtV  COteS  tCA  FCttlTC  AFEITUtC  I 


KCA  MEMOtY  ERAME  tCA  TRANSnUXOR$ 


TMie  It  Meetertd  freie  10%  rite  le  10%  fell  ef  eV,.  Rite  time  e«  Cer- 
real  yelte  It  eeereeKaatehf  30  eMlIteMcre-teceaOt.  Te  teaetrl  Ortee  la 
eertleOt  te  cerreal  m  e«aperet>  Fer  cere  ttie  til  OSO  00 1  .OX  10.  lael- 
tiely  N  ■  o  n.  For  cere  site  ef  .000  00  i  OSO  ID.  taemply  N  i  0.41. 
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Egslt  744  Brood  St.«  Nowork,  N.  J. 

HUmboldt  5-3900 

NgrtKoosti  64  "A"  $tr«ot,  Noodhom  Hoiohti  94,  Most. 
HIHcretf  4-7200 

EosI  Coniroli  714  Now  CoMor  Bldg.,  Dotroit  2,  Mich. 
TRinity  5-5600 

Cofftroli  Swifo  1154.  Morchondiso  Mort  Ploio, 
Chicago,  HI..  WHifoholl  4-2900 
Wosit  6355  E.  Woshinglon  Blvd., 

Los  Angolos,  CotH.«  RAymofid  3-8361 
Cov'ti  224  N.  Wilkinson  Sfroot,  Ooylon,  Ohio 
BAIdwin  6-2366 

1625  "K*'  Sfrool,  N.W.,  Woshlngton.  OjC. 
Oltirict  7-1260 

Rout*  202,  Somorvillo,  N.  J. 

RAndolph  5-4500 
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BUSINESS  THIS  WEEK 


>1 

TINY  1,000-MI  RANGE  tv  system  may  make  pos¬ 
sible  ground  observation  of  missile  stage  separa¬ 
tion  or  spacecraft  passengers.  Such  applications 
were  suggested  by  Lockheed  Missiles  and  Space 
division  in  announcement  of  its  nine-pound  bat¬ 
tery-operated  system.  Transistorized  unit  weigh¬ 
ing  42  oz  supplies  sweep  and  synchronizing 
signals  to  42  oz  camera;  14  oz  unit  contains 
camera  controls;  50-watt  f-m  transmitter  weighs 
47  oz.  Picture  resolution  capability  is  500  lines, 
says  firm. 

USAF’S  FIRST  FLYING  missile  platform,  the 
eight-jet  B-52G,  last  week  took  another  step 
toward  operational  readiness.  The  first  one  was 
delivered  to  SAC  at  Travis  AFB,  Calif.  Hound 
Dog,  the  long-range,  inertially  guided  supersonic 
missile  to  be  carried  by  the  B-52G,  will  be  ready 
next  year. 


ELECTRONICS  NEWSLETTER 

VANGUARD  II  meteorological  satellite  launched 
last  week  carries ’two  Perkin-Elmer  infrared  de¬ 
tection  units.  One  photocell,  depending  upon  the 
spin  of  the  satellite,  constantly  sweeps  the  sunlit 
side  of  the  earth — as  long  as  the  satellite  remains 
within  1,700  mi  of  the  earth;  apogee  is  actually 
2,059  mi.  Purpose  is  to  pick  up  sunlight  intensi¬ 
ties  reflected  from  cloud,  land  and  sea  areas  in 
the  form  of  ir,  a  key  indication  of  weather  pat¬ 
terns.  Tiny  ir  detector  converts  photocell  meas¬ 
urements  into  signals  for  the  data  storage  system 
developed  by  the  Army  Signal  Research  and  De¬ 
velopment  Lab.  This  unit  handles  75  ft  of  1-in. 
tape,  records  data  at  a  rate  of  0.3  in.  per/sec, 
and  plays  it  back  to  earth  at  15  in.  per/sec  via 
the  Minitrack  system. 

RESEARCH  indicates  that  maser  operation  is  fea¬ 
sible  at  zero  magnetic  field  using  iron  in  alumi¬ 
num  oxide.  Initial  experiments  at  the  University 
of  Michigan  were  made  with  a  pump  frequency 
of  31  kmc  and  a  signal  of  12  kmc.  Manganese 
formate  also  shows  promise  as  material  for  zero- 
field  maser  with  X-band  pumping  and  S-band 
amplification. 

Some  2,000  engineers  and  scientists  testified  to  the 
impact  of  solid-state  physics  on  our  industry  by 
attending  the  recent  exkibitionless  Solid-State  Cir¬ 
cuits  Conference  in  Philadelphia.  Microwave  am¬ 
plifiers,  high-current  switching  devices  and  com¬ 
puter  elements  were  highlighted. 

HIGH-VOLTAGE  TRANSISTORIZED  IGNITION, 
already  ordered  by  Detroit  Arsenal  (Electronics, 
p  11,  Feb  6),  is  disclosed  by  The  Electric  Auto- 
Lite  Co.,  the  developer,  to  be  compatible  with 
conventional  automotive  electrical  components. 
The  Toledo  firm  says  new  single  package  system 
is  slightly  larger  than  the  conventional  ignition 
coil.  New  transformer  and  circuits  are  the  key 
to  the  system,  which  is  said  to  provide  top  voltage 
at  all  speeds  and  to  eliminate  starting  failures 
due  to  “blued”  contact  points.  Auto-Lite  says 
system  will  have  immediate  use  on  military 
vehicles,  industrial  and  marine  engines,  farm 
equipment  and  commercial  fleets.  It  will  prob¬ 
ably  be  optional  car  equipment  by  1961. 

THERMOELECTRIC  ACTION  in  metal  depends 
upon  the  mass  of  impurity  atoms  in  the  metal, 
it  is  indicated  by  experiments  just  reported  by 
Michigan  State  University.  Physicists  suggest 
that  their  laboratory  technique  for  studying  the 
mechanisms  of  thermoelectricity  could  be  re¬ 
versed  for  practical  industry  use.  They  say  the 
amount  and  nature  of  impurities  in  unknown 
metals  could  be  obtained  by  measuring  their 
thermoelectric  properties. 
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New  airline  requirements  for  instruments  and  sys¬ 
tems  for  jet  operations  are  being  circulated  by  the 
International  Air  Transport  Association.  Altimeter 
static  errors,  takeoff  monitors,  attitude  devices  and 
recorders  are  covered. 

AUTOMATIC  TOOL-CHANGING,  tape-controlled 
combination  machine  for  small-lot  manufacturers 
has  been  developed  by  Kearney  &  Trecker  Corp., 
with  GE  .supplying  the  electronic  program  con¬ 
trols.  The  machine,  called  the  KTNC  Milwaukee- 
Matic,  can  call  on  961  different  tools  for  milling, 
drilling,  reaming,  tapping  and  boring  operations. 
Estimated  cost  of  the  machine  with  control  sys¬ 
tem:  $120,000.  Both  firms  say  the  new  machine 
bridges  the  gap  between  job  shop  mechanization 
and  automation,  claim  it  will  pay  for  itself  in 
one  to  three  years  for  any  manufacturer  pro¬ 
ducing  goods  in  small  or  medium  lots. 

Two  driverless  tractor  trailers  will  go  into  operation 
in  April  for  the  British  Railways  guided  by  an 
EMI  Electronics  control  system  called  ERIC  (Elec¬ 
tronic  Remote  and  Independent  Control).  Tractor 
follows  wire  laid  along  desired  route. 

THREE-DAY  EXHIBITIONS  this  month  in  Frank¬ 
furt  and  Paris  involving  32  top  management  and 
engineering  personnel  from  26  Bendix  Aviation 
divisions  cost  an  estimated  $250,000.  The  firm 
reports  nearly  300  requests  for  new  licensing 
agreements.  Bendix,  with  42  licensees  and  32 
sales  reps  in  Europe,  felt  a  new  sales  approach 
was  needed  as  new  common  market  trade  pat¬ 
terns  develop.  Major  effort  may  come  through 
newly  formed  Societe  Anonyme  D.B.A.,  which 
combines  one  French  subsidiary  and  two  French 
affiliates,  with  majority  interest  held  by  Bendix. 
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Design  better  products  with 


SILICONE-GLASS  LAMINATES 

. . .  low  loss  factor,  high  moisture  resistance 


tubular,  5.62”  dia.,  v.ound  with  .064"  silver 
wire.  Primary  reason  for  specifying  silicone- 
glass:  low  loss  factor  at  high  frequencies. 


TYPICAL  PROPERTIES 
OF  SILICONE  GLASS-LAMINATES* 


Flexural  Strength,  psi 

at  25C  24,000 

at  260C  after  100  hr  at  260C  4,600 

Water  Absorption,  percent  .  .  .  0.05 

Electrical  Strength,  volts/mil 

initial .  310 

after  200  hr  at  260C  ...  327 

after  5000  hr  at  260C  ...  180 

Dielectric  Constant  at  10*  cycles 

Condition  A’ .  3.67 

Condition  .  3.68 

Dissipation  Factor  at  10*  cycles 

Condition  A* . 002 

Condition  D> . 004 


*  As  measured  on  sampies  1/8  inch  thick. 
'  As  received. 

>  After  24  hr  immersion  in  water  at  23C. 


Laminates  made  with  glass  or  asbestos  cloth  and  Dow 
Corning  silicone  resins  make  excellent  dielectric  materials. 
These  strong,  lightweight  laminates  maintain  their  prop¬ 
erties  at  continuous  operating  temperatures  of  250  C  . . .  for 
short  periods  will  withstand  greater  heat.  Silicone-glass 
laminates  have  good  mechanical  strength  in  addition  to 
low  loss  factor,  low  water  absorption,  superior  resistance 
to  arcing,  corona,  corrosive  atmospheres  and  contaminants. 
They  can  be  laminated  in  very  thin  sections;  have  fine 
machinability.  Supplied  as  tubes,  sheets,  punched  or  molded 
shapes  by  leading  laminators.  Write  for  free  booklet. 


VISIT  BOOTHS  4308-4310  AT  THE  IRE  SHOW 


Dovir  Oorning  corporation 

MIDLAND,  MICHIGAN 
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Dow  Corning  Silicone  Dielectrics 


SILICONE  COMPOUNDS 
SEAL  OUT  MOISTURE 


Resistors  by  Tru*Obm  Division  of  Model  Engineering 
and  Monufocturmg  Co. 


Southwestern  Industnol  Electronic's  $<I6  Geophone. 


Highly  effective  as  dielectrics,  Dow  Corning 
compounds  are  easy  to  apply.  They  provide 
protection  against  arcs,  grounds,  shorts  .  .  . 
improve  surface  resistivity.  These  silicone 
compounds  retain  their  properties  from  — 75 
to  200  C.  Employed  as  filling,  potting,  or 
coating  materials  for  various  types  of  elec¬ 
tronic  gear,  they  seal  out  moisture,  increase 
reliability,  retain  their  initial  grease-like 
consistency. 
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SILICONE  VARNISH  MAKES 
IMPROVED  RESISTOR  CEMENT 


Heat-stable  and  exceptionally  moisture- 
resistant,  Dow  Corning  varnishes  make 
very  good  bonding  cements.  In  addition, 
they  can  take  fairly  high  loadings  of 
inorganic  fillers  without  loss  of  prop¬ 
erties.  An  appropriately  filled  Dow 
Corning  varnish  is  often  far  superior  to 
conventional  materials  for  sealing  wire 
wound  resistors  and  other  electronic 
devices.  Set-up  time  is  good. 


CIRCLE  10S  READERS  SERVICE  CARO 


WIRE  COVERING  OF  SILASTIC 
INSULATES  FROM  -90  to  250  C 


Here  is  a  resilient  dielectric  that  keeps  its 
properties  from  — 90  to  250  C.  Silastic®,  the 
Dow  Corning  silicone  rubber,  forms  a  dur¬ 
able,  moisture  resistant  coating  for  wire, 
cable,  and  other  electronic  and  electrical  com¬ 
ponents.  It  resists  arcing,  corona,  ozone, 
weathering,  corrosive  atmospheres,  and 
many  fuels  and  solvents.  Meets  MIL-W-8777 
specifications.  Available  from  leading  wire 
manufacturers. 


Wiring  panel  for  Convoir  Hustler. 


For  further  information  on  these  products  write  Dept.  ABB 
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The  Westinghouse  hermetically  j 
sealed,  Polyclad  Hipermag  core  is  j 
the  newest  development  in  cores  for 
magnetic  amplifier  applications.  I 
Applied  over  a  new  specially  de-  j 
signed  aluminum  box  housing  the  , 
core,  Polyclad  insulation  hermeti¬ 
cally  seals  the  core  and  allows  en-  ' 
capsulating,  casting  or  impregnating  | 
without  altering  magnetic  proper-  [ 
ties.  This  special  core:  j 

•  Stops  magnetic  ampliGer  rejects  | 
caused  by  changed  magnetic  values. 

•  Is  suitable  for  all  environmental 
conditions  —  high  temperatures, 
humidity  and  high-voltage  stress. 

•  Eliminates  costly  core  taping. 

•  Is  tested  by  Roberts  constant-cur¬ 
rent,  flux  reset  technique,  or  to  your 
specification. 

Available  in  production  lots  with 
normal  delivery,  these  cores  are 
supplied  in  special  sizes  or  in  stand¬ 
ard  AIEE  sizes. 

For  more  information  about  these 
or  other  Hipermag  or  Hipersil® 
cores,  call  your  Westinghouse  repre¬ 
sentative  ...  or  write  Westinghouse 
Electric  Corporation,  P.O.  Box  231, 
Greenville,  Pennsylvania.  j.tosss 

you  CAN  ■■  SURE. ..IF  irk 

Westinghouse 

W*TOH  ''WtCTINOHOUtC  lUCIlLC  ■Al.l-Ottl  AKNAI  tHOWt" 
Olt  TV  MONDAY* 
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WASHINGTON  OUTLOOK 


In  its  prime  contract  award  to  ITT  and  RCA  for  design  and  development 
of  the  480L  communications  support  system — to  update  and  broaden  Air 
Force  worldwide  communications — the  Air  Force  has  clamped  unprece¬ 
dented  restrictions  on  the  contractors. 

The  restrictions  are  the  Pentagon’s  response  to  criticism  of  the  weapon 
system  management  concept. 

The  Air  Force  has  placed  certain  limitations  on  other  system  con¬ 
tractors  in  the  past.  But  the  480L  restrictions  on  ITT  and  RCA  are  more 
comprehensive  and  specific,  and  are  a  tip-off  of  restrictions  to  be  placed 
on  future  weapon  or  electronic  system  prime  contractors. 

The  contractors  are  prevented  from  designing  or  engineering  the  com¬ 
munications  system  so  as  to  “accrue  an  advantage  in  subsequent  procure¬ 
ment”  over  other  electronics  firms.  They  are  directed  to  compete  “where 
feasible”  with  other  companies  for  production  of  components. 

As  to  new  busine.ss  the  480L  project  may  generate,  the  two  firms  are 
limited  to  a  level  that  is  “reasonably  related”  to  the  volume  of  Air  Force 
contracts  the  companies  have  had  in  “prior  years.” 

The  480L  project  is  starting  out  on  a  small  scale.  Only  $3  million  has 
been  allocated  to  ITT  (senior  contractor),  to  RCA  (associate  contractor), 
and  to  Hughes  Aircraft  and  Hoffman  Electronics  (subcontractors). 

The  project  is  geared  to  expand  and  modernize  the  Air  Force’s  present 
$491-million  worldwide  communications  system.  Pentagon  strategists 
consider  the  system  inadequate  for  future  military  requirements — in 
terms  of  reliability,  capacity,  security,  compatibility  with  other  military 
and  commercial  systems,  and  capabilities  in  data,  graphics,  and  voice 
transmissions. 

•  A  reorganization  of  the  Navy  Dept,  is  in  the  works.  It’s  likely  to 
change  the  service’s  system  of  buying  electronic  and  other  defense 
hardware.  The  reorganization  is  being  proposed  by  a  top-level  com¬ 
mittee  of  officials  headed  by  Under  Secy.  William  B.  Franke,  who’s 
slated  to  become  Secy,  of  the  Navy  in  June. 

Detailed  recommendations  were  originally  due  Jan.  1.  Pentagon 
insiders  expect  the  report  to  propose  a  major  overhaul  of  the  Navy’s 
traditional  system  of  bureau  organization.  The  bureaus — Aero¬ 
nautics,  Ordnance,  Yards  and  Docks,  Ships,  and  others — now  have 
more  autonomy  than  subordinate  agencies  in  the  two  other  services. 

Each  bureau  is  an  important  electronics  buyer.  In  addition,  the 
Office  of  Naval  Research,  which  under  the  present  system  rates 
lower  in  the  Navy’s  hierarchy,  also  supports  a  considerable  volume 
of  electronic  research. 

The  reorganization  is  expected  to  elevate  the  Navy’s  research 
organization  and  to  centralize  electronic  procurement  responsi¬ 
bilities — putting  the  Navy’s  administrative  operations  into  a  more 
updated  and  streamlined  appearance. 

•  Army  officials  are  seething  over  the  Defense  Dept.’s  recent  cancel¬ 
lation  of  Sylvania  Electric’s  Plato  antimissile  system.  The  project 
was  recently  taken  out  of  the  Army’s  hands  and  placed  under  control 
of  the  Advanced  Research  Projects  Agency.  ARPA  failed  to  include 
funds  for  the  project  in  its  latest  budget. 

The  project,  using  the  Nike-Zeus  missile,  was  to  be  a  field  defense 
against  tactical  ballistic  missiles.  The  Army  praises  Sylvania’s 
“very  substantial  contribution  to  the  state-of-the-art”  in  ballistic 
missile  defense — notably  in  the  field  of  acquisition  radar. 
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NEW  Tl 
HIGH 

FREQUENCY 

DIFFUSED'BASE 

GERMANIUM 

TRANSISTORS 


750  MC  •  750  mW 


Guaranteed  current  gains  of  12, 10  and  8  db 
minimum  at  100  me  with  new  TI  2N1141, 
2N1142  and  2N1143  diffused-base  germa¬ 
nium  transistors!  Alpha  cutoff  ratings  up 
to  760  me  coupled  with  760  mW  power 
dissipation  at  26°C  case  temperature  make 
these  newest  TI  transistors  ideal  for  military  high  fre¬ 
quency  power  oscillators  and  amplifiers  where  assured 
reliability  and  performance  are  of  primary  importance. 

All  units  are  100%  production  stabilized  at  tempera¬ 
tures  well  above  their  100°C  rated  junction  operating 
point  .  .  .  exceed  MIL-T-19600A  specifications  .  .  .  and 
are  in  stock  now. 

Contact  your  nearest  TI  sales  office  or  nearby  TI 
distributor  today . . .  for  immediate  delivery. 


absolute  maximum  ratings  @  25*’C  case  temperature 

; 

.  1 

-  '■■■  '"  ■  ~  ... 

(l 

L-.:' 

r 

typical  characteristics  @  25°C  case  temperature 
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TEXAS  I 
DALLAS 

SOSTON  •  I 
OHAWA 
SAN  FRANCISCO 


i  INSTRUMENTS  SALES  OFFICES  | 
iS  •  NEW  YORK  •  CHICAGO  •  LOS  ANGELES  I 

•  DAYTON  •  DENVER  •  DOROIT  •  GARDEN  CITY,  L  I. 

HA  •  PHILADELPHIA  •  ST.  PAUL  •  SAN  DIEGO 


WASHINGTON,  0.  C. 


Texas  Instruments 

INCORPORATED 

■CMICONOUCTOIt.COMPOMKNTa  DIVISION 
POST  OPPICB  BOX  SIX  ISBOO  N.  CENTNAL  EXPNCSSWAV 

DALLAS.  TEXAS 
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1^'  Grant  Slides  have  been  the  pattern  for  all  slide  designs.  While  Grant  is  flattered,  it  is  important  to  point 
out  to  designers  and  engineers  that  Grant  research,  design  and  sales  engineering  have  been  and  are 
the  factors  that  place  the  nation’s  leading  industrial  manufacturers  on  our  list  of  customers. 

^  ^  If  you  require  imaginative  assistance  in  determining  the  proper  slide  for  your  equipment— or,  if  you’d 

^  ^  simply  like  to  discuss  the  possibilities  for  slides  in  your  units.  Grant  sales  engineers  are  at  your  service 

—  as  they  have  been  ever  since  the  first  industrial  slide  (a  Grant  slide!)  was  marketed. 

The  nation’s  first  and  tending  manufacturer  of  stides 


GRANT  INDUSTRIAL  SLIDES 


23  High  Street,  Weat  Nyack,  New  York 
9H  Long  Beach  Avenue,  Loa  Angelea  21,  Cal. 


GRANT  PULLEY  AND  HARDWARE  CORPORATION 
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A  NEW  ERA  IMPROVEMENT  IN  THE  HEART  OF  THE  ElKTRON  TUBE 


The  Sylvonio  Sarong  Cafhode-4  New  fro 


Sylvania  Sarong  Cathodes  pave  the  way 
to  new  performance  standards 
for  present  and  future  tube  types 


Out  of  the  advanced  research  laboratories  of 
Sylvania’s  Electron  Tube  Division  comes  a  revolu¬ 
tionary  innovation  in  cathode  coating,  Sylvania 
Sarong.  Sylvania  scientists  and  engineers  have  suc¬ 
ceeded  in  transforming  conventional  cathode  coat¬ 
ing  into  a  thin  uniform  film  that  is  precision- wrapped 
and  securely  bonded  around  each  cathode  sleeve. 

Now  in  use  in  nearly  one  million  Sylvania  tubes, 
it  is  already  contributing  to  a  new  efficiency  in 
electron  tube  performance.  It  promises  to  open  the 
way  to  new  tube  designs  that  will  outperform 
many  of  today’s  advanced  devices.  First  tubes  to 
incorporate  the  Sarong  Cathode  are  a  number  of 
Sylvania  Tuner  Types. 

New  Cathode  Uniformity 

Sylvania  Sarong  insures  that  every  cathode  will  be 


coated  uniformly  and  precisely  because  its  thick¬ 
ness,  texture,  length  and  weight  are  pre-controlled 
before  application.  The  thickness  of  Sylvania 
Sarong  coating  is  held  to  tolerances  five  times 
closer  than  conventional  sprayed  coatings.  This 
new  superiority  in  coating  uniformity  has  already 
contributed  to  a  reduction  in  cathode-grid  shorts 
and  intermittent  short  circuits. 

Reduced  Noise 

The  uniformity  of  Sylvania  Sarong  coating  makes 
it  possible  to  obtain  an  over-all  uniformity  in  spac¬ 
ing  between  cathode  and  grid  never  before  achieved 
in  mass  produced  electron  tubes. 

Preliminary  tests  indicate  that  this  results  in  an 
improved  noise  figure  of  up  to  0.6  db  for  TV.  It  also 
contributes  to  more  uniform  and  higher  levels  of 


Here  are  some  of  the  ways  Sarong 


1.  Uniform  coating  Ihicknost  of 

Sylvania  Sarong  Cathode  means  more 
uniform  plate  current,  higher  and  more 
uniform  levels  of  Gm  and  reduced  noise 


2.  Sharp  oven  edge  and  greater  uni¬ 
formity  of  Sarong  coating  virtually  elim¬ 
inates  the  possibility  of  end-leakage  and 
contributes  to  better  cut-off 
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improvement  in  the  heart  of  the  electron  tube 


Photomicrograph  comparison  of  a  conventional  cathode,  superior  coating  uniformity  contributing  to  better  emis- 

left,  and  Sylvania’s  Sarong  Cathode  in  operation  shows  its  sion  and  more  uniform  heat  distribution 


Gm  and  also  to  a  more  uniform  plate  current. 

Because  Sarong  coating  can  be  held  to  much 
closer  tolerances,  new  tube  designs  incorporating 
more  closely  spaced  elements  become  possible  .  .  . 
opening  the  way  to  standards  of  tube  performance 
never  before  achieved. 

More  Uniform  Emission 

The  even  distribution  and  smooth  texture  of 
Sylvania  Sarong  assures  a  new  uniformity  in  cath¬ 
ode  emission.  The  possibility  of  hot  spots  is  virtually 
eliminated.  Preliminary  tests  have  already  shown 
that  Sarong  Cathodes  have  pulse  emission  charac¬ 
teristics  some  10%  greater  than  conventional  cath¬ 
odes.  Interface  impedance  due  to  poor  coating 
adherence  has  also  been  improved,  promoting  bet¬ 
ter  electron  flow. 


Better  Cut-Off 

Because  Sylvania  Sarong  results  in  a  more  uniform 
surface  and  a  more  clearly  defined  coating,  sharper 
cut-off  characteristics  and  better  control  are 
achieved.  The  Sarong  coating  also  eliminates  the 
possibility  of  coating  particles  adhering  inside  the 
cathode  sleeve. 

Improved  Temperature 
Distribution 

All  of  the  physical  properties  of  Sylvania  Sarong 
coating  contribute  to  a  new  uniformity  in  cathode 
temperature.  This  contributes  to  noise  reduction 
and  better  over-all  performance  throughout  life. 
It  enables  the  tube  to  tolerate  a  wider  range  of 
operating  conditions,  such  as  varying  heater  volt¬ 
ages,  without  great  changes  in  emission. 


Cathodes  contribute  to  better  tube  performance 


3.  Bottar  diametar  control  with 
Sarong  coating  makes  a  closer 
spaced  tube  structure  possible  with 
higher  Gm,  more  gain 


4.  Moro  uniform  hoot  distribution  is  possible 
with  Sylvania  Sarong  Cathodes.  Hot  spots  are 
virtually  eliminated  and  the  life  and  over-all 
performance  of  the  tube  is  improved 


5.  Sylvania  Sarong  Cothodo 
coating  makes  possible  a  new 
uniformity  of  cathode  emission 
from  tube  to  tube 
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LIGHTING  •  TELEVISION  •  RADIO  •  ELECTRONICS  •  PHOTOGRAPHY  •  CHEMISTRY-METALLURGY 


New  Spiral  Accelerator  C-R-T 


Now  ready  for  production  at  Sylvania’s  Industrial  and 
Military  C-R-T  Department  is  one  of  the  new  high- 
quality  cathode-ray  tubes— the  Spiral  Accelerator.  De¬ 
signed  for  high-quality  scope  applications  the  advanced 
tube  sets  a  new  standard  for  high  linearity  and  superior 
resolution.  This  is  achieved  through  the  spiral  design 
that  gives  a  smoother  voltage  gradient  from  deflection 
plates  to  screen. 


Sylvania  stands  ready  to  produce  Spiral  Accelerator 
types  to  fit  your  specific  needs.  Contact  your  Sylvania 
representative  or  write  Sylvania  directly.  We  will  wel¬ 
come  the  opportunity  to  discuss  your  special  cathode- 
ray  tube  requirements  with  you. 


N«w  Sylvania  Spiral  Accelerator  C-R-T 


Other  New 

Sylvania 

Developments 


typm  1trX4-  Ty^  32ITS-  lypm  18FW6-  Jypm  36AM3-  Typ«  18FY6- 

DmoI  control  minioturo  Mmi-  Minioturo  boom  Minioturo  $«mi-romot«  Mintotur*  hoif-wov*  Mtniofuro  high  mu 
romoto  cut-off  pontodo  powor  p«ntod«  cut-off  p«ntod«  roctifier  triodo  doublo  diod* 


New  100  ma  All  American  Five 


Radio  set  designers  can  now  secure  all  of  the  per¬ 
formance  advantages  of  the  famous  All  American 
Five  design  with  lower  heater  power  and  reduced 
heat  dissipation.  This  opens  the  way  to  substantial 
economies  in  ^t  components  without  a  sacrifice 
of  over-all  set  quality. 

The  Sylvania  100  ma  All  American  Five  includes 
the  following  types:  18FX6, 18FW6, 18FY6, 32ET5 


and  36AM3.  The  function  of  each  type  corresponds 
directly  in  order  to  the  standard  All  American  Five 
types  12BA6,  12BE6,  12AV6,  50C5  and  35W4. 

The  new  100  ma  All  American  Five  tube  comple¬ 
ment  is  already  being  designed  into  the  sets  of  one 
major  radio  manufacturer.  Contact  your  Sylvania 
representative  now  for  full  information  on  the  new 
types  or  write  Sylvania  directly. 


V  SYLVANIA 


Sylvania  Electric  Products  Inc. 
1740  Broadway,  New  York  19,  N.  Y. 
In  Canada:  P.  O.  Box  1190,  Station  “O”, 
Montreal  9. 
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gfl^Haydon 


_.  It  takes  a  TEAM 

7  to  solve  timing  problems 


I  The  control  of  time  is  an  extremely  complex  science 

I  that  demands  a  thorough  knowledge  of  many  individ- 

I  ual  technologies.  For  this  reason,  Haydon  maintains 
I  a  team  of  engineering  specialists  to  provide  the  reser- 
I  voir  of  skill,  limowledge,  experience,  and  creative  abil- 

I  ity  necessary  to  solve  industry’s  timing  problems. 

I  When  you  submit  a  timing  problem  to  Haydon,  it’s 

I  handled  by  a  team  of  specialists  —  not  an  individual 

I  engineer.  And  you  can  be  sure  the  Haydon  Timing 
I  Team  is  equipp^  with  all  the  electric,  electronic,  me- 
'  chanical  and  manufacturing  know-how  needed  to 
analyze  your  requirements  and  develop  the  best  p<^i- 
ble  new  or  modified  timing  unit  for  your  specific  i 
application.  i 

Correctly  designed  and  efficiently  manufactured,  I 
Haydon  timing  devices  are  exhaustively  tested  before  ’  I 
release  to  a  customer.  The  results  are  uniformly  high  I 
quality  devices  that  are  known  for  fine  performance,  I 
and  long  life.  May  we  put  our  Timing  Team  to  work  I 
for  you?  I 

A  few  units  from  the  complete  Haydon  line  are  shown  | 
at  the  right.  Send  now  for  further  information,  out-  j 
lining  your  requirements.  I 


Haydon 


AT  TORRINGTON 


DIVISION  OF 

QENFRAL  TIME  CORPORATION 


2496  EAST  ELM  STREET 
TORRINOTOM,  CONNECTICUT 


HOURS 

ANOTfMTHS 


ELAPSED  TIME 

INDICATOR 

ED~71 

Compact,  low-cost  instrument 
for  machine  tools, 
communications  equipment  and 
other  commercial  applications 
where  an  accurate  record  of 
operating  time  is  desired. 

Time  Registered:  9,999.9  hours. 
Weight:  Soz.  Volta^s:  120  or 
240  V,  60  cps.  Power  Required: 

2.5  watts  at  120  v,  60  cps. 


TIMING  MOTORS 

A  complete  line  of  synchronous, 
compact  timing  motors,  speeds 
from  1/60  to  60  rpm. 

Guaranteed  torques  from  6 
ounce-inches  to  30  ounce-inches 
at  1  rpm.  Voltage  ranges 
103-132  and  206-264  vac, 

50  or  60  cps.  ^ 


Headquarters  for  Timing 


INTERVAL  TIMER 

Directly  controls  heavy  duty 
electrical  loads.  Type  AD  can 
be  supplied  with  tyj  to  3  SPST 
switches.  Type  AT  has  1  SPST 
switch  only,  intervals  available 
with  dial  and  knob:  15, 60  and 
180  minutes.  Intervals  to  meet 
your  specific  requirements  can 
be  supplied.  Voltages:  120  or 
240  V,  50  and  60  cps.  Switch 
Rating:  28  amps,  250  vac 
non-Uviuctive;  1  hp,  240  vac. 


•^-CIRCLE  IS  READERS  SERVICE  CARD 


CIRCLE  U  READERS  SERVICE  CARD 


NPN. 

switching  transistors 

PROVE  MORE  RELIABLE 

tiian  PNP 


Some  design  engineers  specify  PNP  switching 
transistors  because  they  consider  them  inherently 
more  reliable.  Actually  NPN  transistors  can  give 
you  superior  reliability  along  with  their  well- 
known  higher  speed.  Life  tests  covering  hundreds 
of  thousands  of  CBS-Hytron  NPN  alloy-j  unction 
germanium  switching  transistors  proved  this 
during  the  past  year.  See  graphs  comparing  these 
transistors  with  typical  military-approved  PNP 
transistors. 

The  superiority  of  CBS-Hytron  NPN  tran¬ 
sistors  is  achieved  by  special  processing:  For  ex¬ 
ample,  advanced  surface  chemistry  techniques 
seal  out  moisture  and  contamination.  Precise 
control  of  alloying  produces  high  back  voltages. 
Thorough  bake-out  stabUizes  gain.  The  result  is 
reliable  NPN  computer-type  switching  transistors 
featuring  fast  switching  .  .  .  high  voltage  .  .  .  low 
cutoff  current  .  .  .  and  low  saturation  resistance 
,  ,  ,  in  a  welded  JETEC  TO-9  package. 


CBS-Hytron  NPN  SwHcMnc  Transistora 


Type 

Minimum 

BVc,„ 

(Vohs) 

i^nn 

Minimum 
hri  @  Ic  (Ma) 

Tygcal 

(Megac]^les) 

— 

Application 

h'.  i 

2II3M 

20 

100 

20 

100 

3 

Core  Driver 

r 

juan 

25 

150 

20 

200 

6 

Core  Driver 

ZNStS 

25 

150 

20 

200 

6 

Core  Driver 

2II38S 

25 

150 

30 

200 

8 

Core  Driver 

2N4M 

30 

100 

20 

50 

4 

Logic  Circuit 

■ 

2II438A 

30 

150 

20 

50 

4 

Logic  Circuit 

1 

SIMM 

30 

100 

30 

50 

8 

Logic  Circuit 

1 

2II43M 

» 

150 

30 

50 

8 

Logic  Circuit 

1 

211440 

30 

100 

40 

50 

12 

Logic  Circuit 

1 

2II440II 

30 

150 

40 

50 

12 

Logic  Circuit 

1 

IB 

Bi 

■■ 

m 

Bi 

IB 

n 

■■■ 

Bi 

4  I 

^cio  '•*  C* 


Operating  and  storage  temperature,  Tj  s  -55  tp  +85°C 


A  comprehensive  line  of  these  reliable 
CBS-Hytron  NPN  high-speed  switching 
transistors  is  available  now  in  production 
quantities.  Check  the  table.  Order  types 
you  need  ...  or  write  for  Bulletin 
£-293-302  giving  complete  data... today. 


Mort  rdiahU  products  through  Advanced-Engineering 


£BS2  semrconductors 


ONS-HVneON,  Somlconductor  Oporatlono 
A  Division  of  Colunrtbla  Broadcasting  Systom,  Inc. 


Sales  Offices;  UmS.  Man..  900  Chelmsford  St..  Glenview  4-0446  •  Namdi.  It  t, 
32  Green  St..  MArket  3-5832  •  Matran  Parii.  M..  1990  N.  Mannheim  Rd.. 
EStebrook  9-2100  •  Lae  Aanlat,  CaSf.,  2120  S.  Girfield  Ave..  Raymond  3-9081 
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FINANCIAL  ROUNDUP 

Companies  Report  Dividends 


Shareholders  of  a  number  of  elec¬ 
tronics  firms  are  receiving  or  ex¬ 
pecting  to  receive  dividends  on 
their  holdings  during  this  first 
quarter  of  1959.  Dividend  an¬ 
nouncements  cover  payments  in 
cash  and  in  stock.  Among  firms 
announcing  dividends  are; 

•  Raytheon  Manufacturing  Co., 
Waltham,  Mass.,  whose  stock¬ 
holders  received  a  5-percent  stock 
dividend  last  week.  Company 
earnings  in  1958  amounted  to 
$3.08  a  share,  as  compared  with 
$1.70  in  1957,  according  to  com¬ 
pany  president  C.  F.  Adams. 

•  Television  Electronics  Fund, 
Chicago,  shareholders  are  slated 
to  receive  dividend  of  eight  cents 
a  share,  payable  tomorrow  to  stock¬ 
holders  of  record  as  of  Feb.  2, 
1959. 

•  Altec  Companies,  Inc.,  Ana¬ 
heim,  Calif.,  manufacturers  of 
audio  equipment  and  special  trans¬ 
formers,  will  be  sending  dividend 
checks  next  week  to  stockowners 
of  record  as  of  Feb.  24,  1959.  Divi¬ 
dend  rate  is  ten  cents  a  share  as  a 
regular  quarterly  amount. 

•  On  March  16,  stockholders  of 
record  of  Magnavox  Co.,  Ft. 
Wayne,  Ind.,  will  receive  their 
regular  quarterly  cash  dividend  of 
37}  cents  per  share.  Persons  hold¬ 
ing  shares  as  of  March  25,  1959, 
will  also  receive  a  special  5-per¬ 
cent  stock  dividend,  says  R.  A. 
O’Connor,  board  chairman.  Pay¬ 
ment  date  is  April  15. 

•  Amphenol-Borg  Electronics 
Corp.,  Chicago,  announced  its  first 
dividend  since  the  firm  was  formed 
last  December  from  a  merger  of 
Amphenol  Electronics  and  G.  W. 
Borg  Corp.  Dividend  payments  will 
be  35  cents  a  share  payable  March 
30  to  common  shareholders  of 
record  as  of  March  16. 

•  Shareholders  of  Narda  Micro- 
wave  Corp.,  Mineola,  L.  I.,  N.  Y., 
received  a  dividend  last  week  of 
one  share  of  stock  in  Narda  Ultra¬ 


sonic  Corp.,  a  subsidiary  of  NMC, 
for  each  100  shares  held.  Three 
additional  shares  of  the  Narda 
Ultrasonic  stock  will  be  issued 
as  dividends  on  the  same  basis 
during  the  remaining  three  quar¬ 
ters  of  this  year. 

•  Packard-Bell  stockow’ners  re¬ 
ceived  a  dividend  last  month  of 
12}  cents  per  share  on  the  688,000 
common  shares  outstanding.  Divi¬ 
dend  was  payable  to  shareholders 
of  record  as  of  Jan.  9,  1959. 


OVER  THE  COUNTER 


1958  BIDS 

WEEK 

COMMON  Feb.  6 

ENDING 

Feb.  13 

LOW 

HIGH 

STOCKS 

BID 

BIO  ASKED. 

3% 

201k 

Aceistic*  Allies 

221k 

211k 

241  > 

3 

AAvaRct  liAiitriei 

3ii 

314 

3I4 

3Mi 

6H 

Atrivti 

71k 

7 

8>,a 

XVz 

33 

Antr  Rti  8  Dtv 

3814 

381k 

4014 

16H 

2414 

AMF  lie 

241k 

24 

2614 

5Vi 

15 

Aggri  Sci  griicet 

914 

91k 

111k 

IVk 

81k 

Aviti,  A 

814 

714 

IOI2 

6% 

24 

BairA-Atinic 

2614 

2SV4 

2714 

9% 

131k 

SiriAy 

14 

141k 

157/k 

6% 

9 

till  Electriiics 

714 

714 

81k 

11 

22Vi 

Cilllii  SaSli,  A 

2314 

22Vk 

2514 

lOVt 

22V4 

CilIlM  Rjgii.  B 

2314 

22 

2414 

4 

7 

Criii  SyitiKi 

71k 

61k 

8I4 

30 

501k 

OlctagkiH 

46 

43 

49 

17H 

251k 

Eaitiri  INiitrles 

20>.4 

19 

2II4 

lOVi 

21 

Elietn  iRitr 

231k 

221k 

2414 

34 

49 

Elictniic  Allies 

48 

46 

53 

5 

11 

Elietriiie  Rti’reh 

I214 

I2I4 

1414 

tVi 

12V4 

Elietriiie  Sgie  Ci 

131k 

131« 

141k 

ISVt 

491k 

Egiei,  IM 

36 

35 

40lk 

iVi 

91k 

Erli  Riiiitir 

10 

9>4 

III4 

10 

171k 

Fliekir  A  Firtir 

1514 

151k 

1714 

3614 

50 

Fiibiri 

491k 

491) 

531k 

5Vi 

101k 

G-L  Elietriiies 

1314 

14 

16 

12 

27 

CliRiiii 

261k 

26 

30H 

X 

391k 

Hiwlitt-Faekart 

39 

371k 

411k 

23V4 

48 

Hi|b  Viltafi  Elf 

541k 

52 

58 

3 

Hyeii  MIf 
liBistri  iraii'tir 

314 

3 

31k 

IVk 

51k 

2I4 

214 

314 

IVi 

414 

Jimli 

41k 

414 

514 

21 

X 

D.  S.  KtliiBy 

361/4 

331k 

3714 

314 

29 

LaS  Fir  Ertniiei 

261k 

26 

2914 

191,4 

28 

LilBi  8  Nirtferig 

2914 

281k 

32 

2 

31k 

Liitniiei 

214 

2V4 

214 

5 

1814 

LIri  ElKtniiei 

18 

161k 

1814 

16  . 
314 

201k 

MKklitt  Laks 

25 

241k 

2614 

814 

Mafiitie  AngliStrs 

71k 

TVt 

8I1 

P/t 

41k 

Matietles,  lie 

3H 

31k 

41k 

4% 

12 

W.  L.  Mum 

131k 

131k 

1514 

lOH 

29 

Mleriwavt  Ames 

34 

32 

35H 

5V4 

1114 

MIAwiitiri  liitr 

13H 

1314 

151k 

Ilk 

7 

MmiraM  grieii'* 

81k 

8H 

91k 

31k 

714 

NarBa  Mieriwavi 

714 

714 

814 

91'4 

16 

NatiiRal  CiMgaiy 

181) 

ISI4 

141/4 

56 

NMliar  Ckleafi 

301k 

291k 

14Vk 

2914 

OrraBli  ligiitriei 

29I4 

281k 

32 

41k 

7H 

FkIBc  Mireiry,  A 

914 

9I4 

III4 

101k 

271k 

FaekarB-Bill 

31 

291k 

331k 

4V4 

91k 

PaMlIit  IK 

614 

6I4 

714 

21 

5314 

Pirkli-Eliier 

461k 

45V4 

491k 

IIH 

191k 

RaBiatili,  A 

1814 

18 

1914 

2Vk 

71k 

Rims  SiMieralt 

61k 

61k 

714 

13 

321k 

SaaBtri  Asiieiatii 

30 

29 

33 

7 

12 

SiiiBSeriktr 

I814 

1714 

1914 

2214 

40 

SgrafM  Elietrie 

41 

3912 

431? 

26 

35 

Taylir  listrimiiti 

32»4 

321k 

35I1 

51k 

15 

Tiekiieal  Ogerat'is 

1  I614 

1614 

181k 

51k 

1514 

TiltekriMi  Mil 

18 

161k 

1914 

31k 

714 

Tilteiagatiii 

71k 

714 

9 

Ilk 

214 

Til-liitrMiiRt 

214 

214 

31k 

Slk 

1614 

Tigg  iRBntriii 

1414 

1314 

1514 

314 

1014 

Traetrlak 

IOI4 

10 

IIV4 

Ilk 

3H 

UilTirial  Traii’tir 

1 

1 

114 

14V4 

40 

Varlai  Aiiielatii 

43 

40 

4514 

121k 

181k 

Vitri  Cirg.  Aatr 

151k 

151k 

161k 

The  above  ''bid"  and  "asked"  prices  prepared 
by  the  National  Asscxiation  of  Sbcihities 
Dealers.  Inc.,  do  not  represent  anual  trans¬ 
actions.  They  are  a  guide  to  the  range  with¬ 
in  which  these  securities  could  have  been 
sold  (the  "BID"  price)  or  bought  (the 
"ASKED"  price)  during  preceding  week. 


AMPEX: 


turning  point 
for  tape 


Magnetic  recording  has  reached 
the  point  where  a  better  tape,  by 
itself,  can  significantly  improve 
the  performance  of  your  equip¬ 
ment.  Anticipating  this,  Ampex 
has  developed  its  Instrumenta¬ 
tion  Tape  to  assure  the  highest 
capability  that  the  state  of  the 
art  requires. 

Precision  tape  reliability  comes 
principally  from  the  properties 
of  its  coating.  And  Ampex  com¬ 
bines  oxide  preparation  and  care¬ 
ful  coating  techniques  with  the 
exclusive  Ferro-Sheen  process  to 
produce  the  smoothest,  most  co¬ 
hesive,  most  uniform  of  precision 
tapes.  The  result  is  measurably 
higher  signal-to-noise  ratios,  and 
much  less  tape  wear. 

This,  with  its  squared-up  hyster¬ 
esis  curve,  makes  Ampex  Instru¬ 
mentation  Tape  ideal  for  all  re¬ 
cording  systems:  direct,  FM-car- 
rier,  PDM,  and  NRZ-digital. 
Ampex  Instrumentation  Tape  is 
available  on  hubs,  NAB-type  or 
die-cast  magnesium  -  alloy  Preci¬ 
sion  Reels.  Widths  of  hi”,  H* 
and  1'  are  standard  on  either 
Mylar*  or  acetate  base,  in  the  fol¬ 
lowing  lengths,  reel  diameters, 
and  base  thicknesses: 

AMPEI  SUNDUD  TAPE  LENtTM  (fNt) 

REEL  SASE  THICKNESS  (milt) 


DIAMETER  1.0  l.B 

7*  1800  1250 

lOH*  3500  2S00 

14*  7200  5000 

PO«r 


For  eompUto  $p«ei/ieation$  or 
additional  tape  literature,  write 

AMPEX 

MAGNETIC  TAPE 

934  CHARTER  STREET,  REDWOOD  CITY, CALIF. 
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MARKET  RESEARCH 


SOLION 

Knowhow! 


Let  OHr  scicntitlt,  with  ten  years  ex¬ 
perience  in  developing  and  using 
solions  in  defense  projects,  help  you 
with  your  application  of  the  new 
solion  integrators  announced  in  this 
issue. 

In  addition  to  Solion  Development 
TRA  conducts  contract  research  and 
development  for  clients  in  the  follow¬ 
ing  fields. 

•  ELECTRONIC  DESIGN 

•  THEORETICAL  PHYSICS 

•  SIGNAL  PROCESSING 
SYSTEMS 

•  HYDRODYNAMICS 

•  THERMODYNAMICS 

•  PHYSICAL  CHEMISTRY 

•  CORROSION  ANALYSIS 

•  EXPLOSIVES 

•  RARE  METAL  WELDING 

Direct  inquiries  to: 

TEXAS 

RESEARCH 

ASSOCIATES 

CORPORATION 
1701-03  Guadalupe  St. 

Austin  I ,  Texas 
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Firms  Seek  R&D  Budget  Data 


Marketers  of  electronic  products 
are  intensifying  efforts  to  deter¬ 
mine  how  much  competitors  and 
other  members  of  the  industry  are 
spending  on  research  and  develop¬ 
ment.  Reason  for  this:  Control 
R&D  spending  and  keep  up  with 
competition  in  the  new  products 
race. 

Facts  on  R&D  expenditures  for 
individual  firms  are  often  re¬ 
garded  as  hard-to-get.  But  in  cases 
where  firms  have  put  out  a  new 
security  issue,  data  can  be  gotten 
from  the  security  prospectus, 
available  from  underwriters.  More¬ 
over,  Securities  &  Registration 
Commission  penalties  for  false 
statements  add  authenticity  to  the 
figures. 

•  Examples  of  prospectus  R&D 
information  includes  Addresso- 
graph-Multigraph’s  listing  of  an¬ 
nual  R&D  expenditures  from  1954- 
1958 — ranging  from  1.9  to  2.7 
percent  of  sales.  Thiokol  Chemical 
reports  that  in  1957  it  spent  .seven 
percent  of  its  sales  on  commercial 
development.  Smith-Corona  notes 
that  it  plans  to  spend  $1,250,000 
in  the  1958-1959  period  for  operat¬ 
ing  and  capital  expenses  of  its  re¬ 
search  and  development  program. 

Prospectus  often  contains  in¬ 
formation  on  competitor  sales  by 
product  lines  and  as  a  share  of  the 
total  market.  Recent  Electro-Voice 
stock  issue  reports  that  micro¬ 
phones  accounted  for  18  percent  of 
total  sales  for  first  nine  months  of 
its  1959  fiscal  year,  which  ends 
this  month,  compared  with  23  per¬ 
cent  for  1958.  Perkin-Elmer  pros¬ 
pectus  of  Nov.  7,  1957,  contains 
estimate  that  company  commands 
two-thirds  of  the  infrared  spec¬ 
trometer  market,  a  quarter  of  all 
process  control  analyzer  sales  and 
about  one-tenth  of  the  market  for 
ultraviolet  spectrometers. 

•  Substantially  larger  sales  of 
electronic  pleasure  boat  equip¬ 
ment  are  coming,  manufacturers 
say.  They  point  out  that  less  than 
70,000  of  some  481,000  registered 
inboard  and  large  outboard  motor 


boats  have  radiotelephone  equip¬ 
ment.  Also,  the  entire  outboard 
market,  numbering  in  the  millions, 
has  scarcely  been  tapped. 

Estimates  of  1958  pleasure  boat 
electronic  equipment  sales  range 
from  $5  to  $6  million.  Biggest 
share  of  sales  came  from  radio¬ 
telephones,  25  to  35  percent  of  the 
total.  Next  most  important  sales 
items  are  direction  finders  and 
depth  sounders. 

An  important  factor  in  the 
optimistic  sales  forecasts  is  expec¬ 
tation  that  more  and  more  low- 
cost  items  will  be  developed  to 
attract  outboard  boat  owners. 
Number  of  manufacturers  fea¬ 
tured  low-cost  citizens  band  radio¬ 
telephone  equipment  at  recent 
motor  boat  shows. 

•  Small  business  received  about 
$4.2  billion  in  payments  for  de¬ 
fense  subcontracts  in  fiscal  1958, 
as  against  $3.6  billion  in  fiscal 
1957,  Department  of  Defense  re¬ 
ports.  Small  firms  also  received 
$3,729  billion  in  military  prime 
contract  awards,  compared  with 
$3,783  billion  for  1957. 

•  General  Electric  Heavy  Mili¬ 
tary  Electronics  Department  sets 
up  two  new  marketing  units  in  an 
effort  to  better  its  position  in  win¬ 
ning  big  subcontracts  from  de¬ 
fense  prime  contractors.  The  new 
departments — Defense  Industries 
Sales  and  Defense  Industries  Con¬ 
tract  Administration — will  strive 
to  bring  GE’s  abilities  to  design 
and  produce  large  complex  elec¬ 
tronic  subsystems  to  the  attention 
of  military  prime  contract  market. 

FIGURES  OF  THE  WEEK 


LATEST  WEEKLY  PRODUCTION  FIGURES 


(Source;  ElA) 

Feb.  6, 
1959 

Jan.  9, 
1959 

Change  From 
One  Year  A90 

Television  sets 

129,499 

91,212 

-f24.8% 

Radio  sets  (ev.  auto)  290,190 

,254,021 

-^29.5% 

Auto  sets 

107,905 

'l07,875 

-HO.5% 

STOCK  PRICE  AVERAGES 

(Standard  &  Poor's) 

Feb.  11, 

Jan.  14, 

Change  From 

1959 

1959 

One  Year  Ago 

Electronics  mfrs. 

72.26 

75.40 

+37.3% 

Radio  &  tv  mfrs. 

79.22 

83.20 

+73.9% 

Broadcasters 

81.47 

78.42 

+43.1% 
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To  assure  reliability . . . 

Sperry  electronic 
test  equipment 
designed  to  your 
specifications 


Preductlen>t*stlng  with  Sperry-designed  equipment  assures  that  your  product 
meets  specifications  and  quality  standards. 


Every  engineer  knows  how  relentless  is  the  pressure 
from  both  military  and  industrial  customers  for 
increased  reliability.  And  making  sure  a  new  weapon 
system,  for  example,  is  operable  at  an  instant’s  notice 
calls  for  test  equipment  as  advanced  as  the  system 
itself. 

You'll  be  glad  to  know  that  now  you  can  obtain  ad¬ 
vanced  test  equipment  tailored  exactly  to  your  needs 
from  Sperry’s  new  Microwave  Electronics  Company. 
You  will  save  valuable  design  and  development  time 
.  .  .  free  your  engineering  staff  for  other  jobs— and 
enjoy  the  benefit  of  Sperry’s  20  years  of  experience 
in  designing,  developing  and  producing  complex 
radar  and  other  electronic  test  equipment. 

Whether  you  need  equipment  for  production  testing, 
maintenance  or  in-use  monitoring,  Sperry  can  meet 
even  the  most  rigid  specifications.  Built  into  it  will  be 
the  newest  Sperry  concepts  of  dynamic  system  eval¬ 
uation  and  signal  simulation  . . .  the  precision  meas¬ 
uring  techniques  that  today  are  providing  reliable  and 
accurate  automatic  testing  of  the  B-58  Hustler  super¬ 
sonic  bomber  and  similar  complex  systems. 

With  the  pressure  on  for  electronic-system  reliability, 
now  is  a  good  time  to  turn  over  your  testing  equip¬ 
ment  research  and  development  problems  to  the 
specialists— Sperry  Microwave  Electronics  Company. 
Write  today  for  details. 


Maintenance  of  critical  avionic  systems  is  fast  and  accurate  with  compact 
automatic  check-out  equipment. 


In-uae  monitora  continuously  check  and  report  system  status,  alert  operator 
to  malfunctions  and  provide  maintenance  data. 


SPERRY  MICROWAVE  ELECTRONICS  COMPANY,  CLEARWATER,  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 
Address  all  Inquiries  to  Clearwater,  Florida,  or  Sperry  Gyroscope  offices  In  New  York  •  Cleveland'  New  Orleans  •  Los  Angeles  •  San  Francisco  •  Seattle 
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WHEN  A  COMPANY  OUTGROWS  ITS  NAME 


As  the  domestic  research  organization  of  the 
world-wide  International  Telephone  and  Tele¬ 
graph  Corporation,  we  are  carrying  on  our 
tradition  of  pioneering  in  electronics.  As  our 
engineering  responsibilities  have  increased  so 
our  organization  has  grown.  Today,  in  addi¬ 
tion  to  our  main  laboratories  in  New  Jersey, 
laboratories  in  Ft.  Wayne,  Chicago  and  in 
California  are  pursuing  projects  of  great  mag¬ 
nitude  and  importance. 

You  will  find  in  our  staff  the  same  fine  creative 
thinking  and  engineering  imagination  which 
brought  distinction  to  our  old  names.  Formerly 
Federal  Telecommunication  Laboratories  and 
Farnsworth  Electronics  research  laboratories, 
our  names  have  been  changed  to  identify  us 
clearly  with  our  parent  company,  and  to  reflect 
our  expanded  responsibilities  and  growth. 


Electronic  engineers  will  find  here  opportunity 
to  express  initiative  and  competence  in  such 
areas  as  long  range  radar  systems,  digital 
computer  applications  to  data  processing  and 
communications,  space  technology,  microwave 
tube  research  and  missile  systems  instrumen¬ 
tation.  We  are  continuing  our  work  in  air 
navigation  and  control,  and  in  electronic  sys¬ 
tems  .  .  .  and  making  new  contributions  to 
electronic  theory  and  techniques.  In  fact,  it 
would  be  hard  to  find  another  research  organ¬ 
ization  that  offers  the  engineer  such  a  wide 
scope  of  activities. 

Engineers  interested  in  discussing  profes¬ 
sional  positrons  with  our  staff  are  invited 
to  write  Mr.  T.  C.  Allen,  Manager,  Pro¬ 
fessional  Staff  Relations. 


ITT  LABORATORIES 


A  Division  of  International  Telephone  and  Telegraph  Corporation 
500  Washington  Avenue,  Nutley,  New  Jersey 

Ft.  Wayne,  Indiana  •  ChicaKO,  Illinois  •  Palo  Alto.  California  •  San  Fernando,  California 


CIRCLE  24  READERS  SERVICE  CARD- 


For  service,  contact  American  Lava  representatives  in  Offices  of  Minnesota  Mining  &  Manufactufing  Co.  in  these  cities  (see  your  local 
telephone  directory):  Boston;  Newtorv  Center,  Mass.  •  Chicago;  Bedford  Park,  III.  •  Cleveland,  O-  •  Dallas,  Texas  •  Los  Angeles,  Cal. 
New  York:  Ridgefield,  N  J  •  Philadelphia,  Pa.  •  St  Louis,  Mo.  •  St.  Paul,  Mmn.  •  So  San  Francisco,  Cal  •  Seattle,  Wash. 
All  other  export:  Minnesota  Mining  &  Manufacturing  Co.,  International  Division,  99  Park  Ave.,  New  York,  N  Y 
I 


AMERICAN  LAVA 

CORPORATION 


CHATTANOOGA  5,  TENN. 

57TH  YEAS  OF  CERAMIC  LEADERSHIP 


AlSiMag  higlMdumina  cemnics  offer  unusual  reliability. 
High  temperature  resistance,  superior  insulating  charac' 
teristics,  great  mechanical  strength,  resistance  to  abrasion, 
corrosion  and  chemical  attadt  are  among  the  advantages 
particularly  important  when  maximum  performance  and 
reliability  must  be  packed  into  minimum  space. 

Both  soft  solder  and  hard  solder  terminals  are  available. 

A  new  technique  is  producing  strong  high  semperature 
metal-ceramic  hermetic  seals. 

Precision  tolerances  can  be  maintained.  Custom  designs 
are  made  in  an  unusually  broad  range  including  ultra-thin 
or  miniature  components  of  unusual  complexity. 

AlSiMag  special  purpose  compositions  based  on  alumina, 
steatite,  zircon,  Forsterite,  cordierite,  titania,  aluminum 
silicate,  magnesium  silicate,  silicon  carbide  and  other  mate¬ 
rials  may  answer  qiecia)  requirements.  The  AlSiMag 
family  of  ceramic  composidoas  is  the  largest  in  the  indus¬ 
try...  and  it  is  backed  by  more  than  half  a  century  of 
qjedalixed  experience  over  the  widest  area  of  design  and 
producdoo  in  the  technical  ceramic  field.  Yonr  inquiries 
.will  have  prompt  and  interested  attcndon. 

VISIT  OUR  BOOTH  NO. 


Multiple  pin  headers  for  use  in  electron  tubes  and 
other  demanding  applications  are  made  in  AlSiMag 
with  pins  hermetically  sealed.  The  AlSiMag  ceramic 
may  be  safely  used  in  working  temperatures  up  to 
2800*  F.  The  limiting  factors  are  the  metal  com¬ 
ponents.  The  parts  shown  have  tantalum  pins  with 
nickel  braze  alloy  combined  with  the  ceramic  in  a 
strong  hermetic  seal  for  operating  temperatures  in 
the  1000*  F.  range.  The  materials  hove  been  care¬ 
fully  selected  for  ruggedness  and  for  their  low  vapor 
pressure  characteristics.  This  base  and  envelope  al¬ 
low  higher  bake-out  temperatures  during  assembly. 
3901  AT  IRE 


Debate  Worldwide  Air  Nav-Aid 

International  Civil  Aviation  Organization  divides  into  two  camps  over 
short-range  air-navigation  system  for  world^s  civil  airlanes 


MONTREAL,  QUE. — Debate  here 
over  which  short-range  navigation 
standard  should  be  adopted  for 
worldwide  implementation  in  the 
civil  airways  may  have  officially 
ended  by  the  time  this  issue 
reaches  readers. 

But  the  argument  won’t  actually 
be  settled  for  quite  a  while.  And 
some  bitterness  will  be  left  after 
the  settlement,  no  matter  which 
way  it  comes. 

International  Civil  Aviation  Or¬ 
ganization,  meeting  here  to  resolve 
the  long-smoldering  dispute  be¬ 
tween  adherents  of  Vortac  rho- 
theta  and  Decca  hyperbolic  systems, 
was  divided  into  the  two  camps  be¬ 
fore  the  .sessions  even  started  on 
Feb.  9. 

Pros  and  Cons 

Britain’s  aviation  ministry  and 
most  of  the  British  carriers  focused 
the  argument  for  Decca  Navigator’s 
system.  The  U.  S.  Federal  Aviation 
Agency  (unofficially)  and  most 
American  carriers  plumped  for  the 
existing  VOR  system  with  Tacan- 
compatible  di.stance  -  measuring 
equipment. 

Thirty-two  member  nations  at¬ 
tended  the  Montreal  meeting.  In¬ 
cluded  were  a  number  of  .smaller 
countries  —  Colombia,  Nicaragua, 
Ecuador,  Bolivia,  among  others — 
that  rarely  if  ever  had  attended  an 
ICAO  technical  meeting.  That  fact 
prompted  the  British  representa¬ 
tives  to  suspect  the  U.  S.  of  pack¬ 
ing  the  hou.se. 

The  British  argue  that  the  Decca 
system  is  the  only  logical  solution 
for  high-density  areas  with  the 
coming  of  jets.  U.  S.  rebuttal  is 
that  most  high-density  areas  are  in 
this  country;  if  Vortac  works  here, 
it  can  work  anywhere.  British 
counter  by  pointing  out  that  New 
York’s  International  Airport  (Idle- 
wild)  is  overloaded  whenever  con¬ 
ditions  are  other  than  ideal,  and 
that  with  jets  the  situation  would 
become  both  chaotic  and  costly. 


VOR  (vhf  omnirange)  has  been 
ICAO  standard  as  a  short-range 
navigation  aid  to  provide  bearing 
data  since  1949.  The  civil  distance¬ 
measuring  equipment  adopted  on 
ICAO’s  recommendation  since  then 
is  not  generally  compatible  with 
the  military  Tacan  system.  DME 
installed  as  part  of  this  country’s 
Vortac  (or  VOR-DMET)  system, 
however,  does  conform  to  Tacan 
characteristics. 

Large  Investments 

Technical  and  philosophical  argu¬ 
ments  put  forth  at  this  hassle  mask 
what  are  actually  economic  reasons. 

This  country  and  its  flag  carriers 
have  a  large  investment  in  the 
Tacan  system,  in  VOR,  and — re- 
ently — in  Vortac.  Most  of  the  com¬ 
mercial  carriers  in  the  International 
Air  Transport  Association  back  the 
U.  S.  position :  for  I ATA  members, 
Vortac  is  the  easy  way  out.  U.  S. 
military  interest  in  keeping  dis¬ 
tance-measuring  gear  compatible 
with  Tacan  gives  lATA  members  a 
price  break  on  airborne  Vortac 
equipment. 

British  carriers — especially  Brit¬ 
ish  European  Airways — have  in¬ 
vested  heavily  in  the  Decca  short- 
range  and  Dectra  long-range  equip¬ 
ment.  And,  unlike  FAA  (which  offi¬ 
cially  has  taken  no  stand  in  the 
argument),  Britain’s  government 
body,  the  Ministry  of  Transport  & 
Civil  Aviation,  has  officially  been 
“convinced  that  only  the  Decca 
navigator  can  provide  a  satisfac¬ 
tory  answer  to  the  growing  prob¬ 
lem  of  crowded  airways.’’ 

Decca  has  installed  13  “chains,’’ 
of  which  eight  are  in  Europe 
blanketing  the  United  Kingdom  and 
the  continent  from  the  iron  curtain 
to  the  Pyrenees.  Four  more  are  in 
Canada,  and  one  in  the  U.  S.  (in  the 
New  York  area  undergoing  FAA 
test).  Each  chain  comprises  three 
or  four  stations:  one  master  and 
two  or  three  slaves. 

By  comparison,  some  1,500  VOR 


stations  are  planned  or  operating 
around  the  world.  Several  Euro-i 
pean  manufacturers  are  turningi 
out  VOR  gear.  NATO  nations  leanj 
toward  Vortac,  since  Tacan  already! 
serves  as  part  of  NATO’s  military* 
air  control. 

Decca  claims  that  it  could  blanket 
the  U.  S.  for  about  the  amount  of 
money  that  it  now  costs  annually  to 
maintain  the  VOR  and  Vortac 
equipment  here. 

System  Differences 

Decca  promoters  point  out  that 
Decca  works  well  with  the  long- 
range  Dectra,  now  in  field  trial  over 
the  Prestwick-Gander  air  route. 
Vortac  adherents  counter  that  the 
instrument-landing  systems  in  use 
all  over  the  world  work  better  with 
Vortac -type  gear. 

System  differences  are  used  as 
arguments  in  the  hassle.  Decca  is  a 
low-frequency  hyperbolic  system, 
gives  cockpit  data  in  terms  of  dial 
readings  that — like  loran — must  be 
transferred  to  a  chart.  Accuracy  of 
the  system  decreases  with  increas¬ 
ing  distance  from  the  ground  sta¬ 
tions.  An  automatic-plotting  flight 


Firit  production  lino  photo  thowt  Atlot 
iCBM't  in  Convoir't  Son  Diego  plant. 
Stoinlett  fteel  Air  Force  missile*— 75  ft 
long,  10  ft  in  diameter— ore  nested  in 
elevated  docks.  Electronic  checkout  gear 
is  in  area  underneath 
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log  now  permits  the  pilot  to  ob¬ 
serve  his  course  and  ground  posi¬ 
tion  continuously  on  a  chart. 

Vhf  omnirange  system  presents 
cockpit  data  in  direct-reading  dials 
which  give  angle  to  ground  beacon, 
and  periodically  identify  the  bea¬ 
con.  Related  DME-T  gear  gives 
direct  dial  reading  of  miles  to  the 
beacon.  There  is  a  cone  of  am¬ 
biguity  over  the  VOR  station  be¬ 
cause  of  the  antenna  propagation 
pattern,  but  no  ambiguity  in»dial 
interpretation.  Accuracy  is  d:0.2 
miles  independent  of  distance  over 
the  range  of  the  beacon. 

Decca  master  and  slave  stations, 
transmitting  in  effect  continuously, 
set  up  a  lattice  of  hyperbolas,  each 
of  which  represents  the  locus  of 
equal  phase-difference  between  any 
two  stations. 

VOR  broadcasts  two  signals  from 
a  common  antenna  array,  one  signal 
constant  in  phase,  one  varying  in 
phase  as  the  antenna  array  is  ro¬ 
tated.  Automatic  gear  reads  the 
phase  difference  and  derives  bear¬ 
ing  information  in  terms  of  this 
difference.  Related  distance-meas¬ 
uring  gear  is  a  radar  beacon  inter¬ 
rogated  automatically  by  the  craft. 
Transponded  signal  from  the  ground 
is  received  in  the  plane,  its  delay 
from  interrogation-time  measured, 
and  the  difference  translated  into  a 
dial  reading. 

Operating  Ranges 

Range  of  Vortac  beacon  is  about 
200  miles.  Range  of  the  Decca  sys¬ 
tem  is  somewhat  greater:  the  ideal 
baseline  length  from  master  station 
to  slave  is  about  70  miles,  and  the 
coverage  area  extends  about  100 
miles  around  each  slave.  This 
range — and  the  accuracy  of  the 
reading — are  reduced  at  night  as 
skywave  characteristics  change. 

U.  S.  opinion  of  Decca  system  is 
colored  by  the  lack  of  what  avia¬ 
tion  people  here  regard  as  exhaus¬ 
tive  field  trial.  The  Decca  chain  in¬ 
stalled  in  the  New  York  area  is 
being  tested  only  for  helicopter 
traffic,  and  only  within  the  triangle 
formed  by  the  slave  stations.  One 
aviation  expert  told  ELECTRONICS 
“we  need  to  test  the  system  with 
fixed-wing  craft  in  fairly  dense 
traffic,  and  we  need  to  know  more 
about  what  happens  on  the  pe¬ 
riphery  of  the  coverage  area.” 


SPECIFICATIONS 

AC  Sensitivity:  5  MV 
DC  Sensitivity:  10  MV 
Input  Impedance:  2  Megohms  (min.) 
Output:  DPDT  relay,  contact 
roting  2  Amps,  at  28  V  DC 
Power  Requirements:  115V, 

400  cycles,  1  watt 

Repeatability  of  Trip  Point:  1  MV 

i^rformonce  will  meet 
or  exceed  appropriate 
MIL  specifications. 

AC  or  AC-DC  versions  avoiiable 

Series  200  trips  its  own  DPDT  output  reloy  when  an  unknown  input  signal  exceeds  the  value 
of  a  known  input  reference  level  This  direct  voltage  comparison  is  the  most  relioble  tech¬ 
nique  for  automatic,  programmed  accurate  meosurement  with  computer-speed  Applications, 
virtually  unlimited,  include;  militory  ground  support  devices,  airborne  instrumentation,  pro¬ 
duction  test  equipment,  alarm/control  systems,  ond  many  data  gathering  and  processing 
systems  Write  for  teprint  of  orticle  in  "Military  Systems  Design^' 
magazine.  Also  for  Tech  Bulletin.  Address  Dept  E  2. 

Trio  Laboratories,  Inc.,  Plainview,  Long  Islond,  New  York 


IRI  BOOTH  3013 


A  typical  application  of  the  Comporotor 
in  on  automatic  resistor  grading  system. 
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SPARROW  in — the  Novy't  tenacious,  Ughtnlng- 
iast,  air-to-air  missile — is  intended  for  extensive 
use  by  Navy  fighter  aircraft  in  fleet  air  defense. 
Sparrow  III  is  a  Raytheon  prime  oontracL 


HAWK — the  Army’s  defense  against  low-altitude 
attackers — carries  out  its  destruction  in  the  blind 
zone  of  conventional  radars.  Hawk  development 
and  production  is  under  Raytheon  prime  contract 


TARTAR — A  substantial  contract  for  vital  electronic 
controls  for  this  Navy  destroyer-launched  missile  is 
held  by  Raytheon.  This  equipment — a  tracking 
radar  and  associated  units — enables  it  to  "lock 
on",  cling  to  target's  poth,  despite  evasive  tactics 


ADVANCED  PROJECTS  in  aeronautical  structures 
as  well  os  missile  guidonce  and  control  are  now 
underway  in  Raytheon  laboratories.  New  foclliUes 
ore  continually  l^ing  added  for  this  work. 


PRELIMINARY  NEW  DESIGNS  of  tomoirow's  mis¬ 
siles  will  result  from  the  advanced  work  being 
done  by  today's  missile  engineers.  Raytheon  ploys 
an  important  role  in  this  area. 


Raytheon  diversification  offers 


JOB  STABILITY 


FOR  CREATIVE 


MISSILEMEN 


Here  is  an  opportunity  to  free  yourself  of  worry  about  a  job 
that’s  here  today,  gone  tomorrow. 

Diversified  assignments— only  possible  in  a  company  with 
Raytheon’s  wide  range  of  missile  activities— means  security 
not  found  in  one-  or  two-project  companies.  You  apply  your 
creative  energies  to  the  many  projects  you  work  on,  and  they 
in  turn  are  your  “insurance”  against  falling  into  a  rut. 

Individual  recognition  comes  quickly  from  Raytheon’s 
young,  engineer-management— men  who  are  keenly  aware  of 
the  engineer’s  needs  and  contributions  to  missile  progress. 

Dynamic  Ila3rtheon  growth— the  fruit  of  this  management’s 
progressive  policies— is  best  illustrated  by  the  fact  that  Ray¬ 
theon  is  already  the  only  electronics  company  with  two 
prime  missile  contracts— Navy  Sparrow  III  and  Army  Hawk. 

The  next  step  is  up  to  you.  Why  not  get  frank  answers  and 
helpful  information  on  the  type  of  job  suited  to  yoiur  back¬ 
ground  and  talents,  its  location,  salary  and  other  important 
details.  Write,  wire  or  telephone  collect:  The  munber  is 
CRestview  4-7100  in  Bedford,  Massachusetts.  Please  ask 
for  W.  F.  O’Melia. 


RAYTHEON  OPPORTUNITIES  NOW  OPEN  INt 
WEAPONS  SYSTEM  ANALYSIS  •  CONTROL  SYSTEMS 
•  PACKAGING  •  MICROWAVE  •  RADAR  •  SPECIFI- 
CATIONS  •  MISSILE  AERODYNAMICS  •  WIND  TUN* 
NEL  TESTING  •  AERODYNAMIC  HEATING  •  ROCKET 
ENGINEERING  •  VIBRATION  MEASUREMENT  and 
DATA  REDUCTION 

RAVTHKON  MANUFACTURING  COMPANY 
Miselle  Systams  Division,  BsOforcl,  Moss. 


MtSSiLE  SYSTEMS 
DtViS/ON 


£KC«f/«nc«  in  Eltehonlct 
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■  hanks  to  silicone  rubber’s  remarkable  heat  resistance, 
no  damage  occurs  when  you  lay  a  hot  soldering  iron  on  silicone- 
rubber-insulated  wire.  And  silicone  insulation  strips  cleanly  and 
easily,  saving  hours  of  assembly  time  in  the  plant.  Right-angle  bends 
are  no  problem.  Colors  are  bright  for  easy  identification. 

Long  service  life  at  500°F  Withstands  6()0°F  and  above  for  shorter 
|)eriods.  General  Electric  silicone  rubl)er  in.sulation  meets  military 
specifications  M1L-W8777A,  M1L-W16878B  and  others.  \X’hen  ex¬ 
posed  to  a  direct  flame,  it  forms  a  non-conducting  ash  of  silicon- 
dioxide,  releasing  no  toxic  fumes,  as  do  higher-priced  insulating 
materials. 

Will  not  cold  flow  Because  silicone  rubber  is  a  true  elastomer,  it 
will  not  cold  flow  and  subject  wire  to  vibration,  as  will  higher-priced 
insulating  material.  Newly  develo|)ed  stocks  make  possible  thin-wall 
construction,  have  unusual  abrasion  resistance  and  physical  strength. 
G-E  silicone  rubber  stays  flexible  down  to  —  75*F,  special  grades 
down  to  —  150®F. 

Creator  reliability  G-E  silicone  rubber  exhibits  excellent  electrical 
pro|)erties  and  maintains  them  at  both  high  and  low  temperatures, 
keeping  its  original  dielectric  strength  for  years.  Moisture  absorp¬ 
tion  is  extremely  low;  ozone  resistance  approaches  that  of  mica. 

General  Electric  silicone  rubber  insulation  matches  or  exceeds  the  vital 
properties  of  insulation  costing  three  times  as  much.  Find  out  what  it  can 
do  for  you.  Mail  coupon  for  technical  data. 


ELECTRIC 


GENERAL 


Wotsrford,  Ntw  York 


Silicon*  Product!  Deportment 


Section  R8CC2,  Silicon*  Product*  Dept. 
General  Electric  Company,  Waterford,  N.  Y. 


Company 


Pleose  send  me  more  information  on  wire  insulated 
with  G-E  silicone  rubber. 
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J-lo(ju  far  eai^  on.  Gi^ineer  ao  at  AC? 


You  can  use  and  develop  all  your  talents  in 
AC's  bustling  instrumentation  business. 

You  can  put  the  finest  equipment  to  work  for 
you  ...  on  interesting  and  varied  projects  . . . 
at  AC’s  world-wide  facilities.  What's  more, 
you  con  enhance  your  professional  status  by 
working  on  advanced  degrees  in  engineering 
schools  located  near  AC  plants. 

All  this  plus  the  comfort  of  long  range  security. 
For  today  AC  turns  out  the  AChiever  inertial 
guidance  system  and  many  other  electro¬ 
mechanical,  optical  and  infra-red  devices. 


Tomorrow  you’ll  help  AC  produce  instru¬ 
mentation  devices  for  the  "space  age." 

If  you  are  a  physicist,  mathematician,  or 
graduate  engineer  in  the  electronics,  electrical 
or  mechanical  fields — you  can  go  places  at  AC, 
because  AC  is  going  places. 

Talk  to  the  people  at  AC  about  it  soon.  Just 
write  the  Director  of  Scientific  and  Professional 
Employment;  Mr.  Robert  Allen,  Oak  Creek 
Plant,  Box  746,  South  Milwaukee,  Wisconsin; 
or  Mr.  M.  Levett,  Dept.  A,  1300  N.  Dort  High¬ 
way,  Flint  2,  Michigan. 


Inertial  Guidance  Systems  e  Afterburner  Fuel  Controls  e  Bombing  Navigational 
Computers  e  Gun-Bomb-Rocket  Sights  e  Gyro-Accelerometers  •  Gyroscopes 
Speed  Sensitive  Switches  e  Speed  Sensors  e  Torquemeters  •  Vibocoll  e  Skyphone 


SAC  Buys  Automated  Control 

Strategic  Air  Command's  new  electronic  system  takes  data  from  the 
field,  processes  and  displays  it  in  one  continuous  automatic  operation 


OFFUTT  AFB,  NEB.— Strategic 
Air  Command’s  combat  control  sys¬ 
tem,  already  heavily  electronic,  is 
going  to  be  even  more  so. 

A  new  electronic  complex,  now 
under  development,  will  eliminate 
the  human  steps  between  data  ac¬ 
quisition,  processing  and  display. 
Information  will  flow  directly  from 
the  field  to  headquarters’  display 
board — untouched  by  human  hands. 

Here’s  how  SAC’s  present  and 
future  systems  operate: 

If  America  should  be  attacked, 
a  single  voice  command  of  a  few 
seconds  duration  would  immediately 
throw  the  Strategic  Air  Command’s 
plan  for  global  retaliation  into  ac¬ 
tion.  The  order  would  be  given 
from  SAC’s  underground  headquar¬ 
ters  here,  over  the  red  telephone 
that  provides  instantaneous  voice 
contact  with  all  SAC  command 
posts. 

Data  Required 

To  integrate  such  an  assault  by 
bombers  and  tankers  rising  from 
four  continents  and,  in  the  future, 
by  surface-to-surface  missiles 
launched  from  the  U.  S.  and  Europe, 
a  staggering  volume  of  data  must 
constantly  be  on  hand.  Thousands 
of  vitally  relevant  details  must  be 
kept  current  and  selectively  acces¬ 
sible  within  seconds.  Handling  this 
job  at  present  is  an  IBM  704  elec¬ 
tronic  data-processing  system. 

Information  stored  in  the  704’s 
magnetic  core  includes: 

•  Performance  characteristics  of 
each  of  SAC’s  3,000  planes;  maxi¬ 
mum  range  without  and  with  re¬ 
fueling;  location  and  operational 
status  of  each  bomber  and  tanker; 
crew,  supply  and  maintenance  facil¬ 
ities  at  each  base. 

•  Distance  to  all  potential  targets 
from  designated  bases;  where  tank¬ 
ers  must  intercept  each  bomber; 
where  reserve  tankers  are  located 
^  in  the  event  a  tanker  base  is 
jknocked  out. 

.•  •  Size,  configuration  and  impor¬ 
tance  of  each  target;  damage  yield 


of  bombs  in  inventory;  percentage, 
and  sector,  of  each  target  that 
would  be  destroyed,  calculated  for 
where  the  bomb  hits. 

•  Time  and  space  interval  to  be 
maintained  between  planes  drop¬ 
ping  nuclear  bombs.  Using  the 
704’s  calculations,  take-off  times  of 
all  bombers  can  be  staggered  so 
that  no  two  paths  will  cross  too 
close  to  radioactive  areas. 

Computer's  Role 

With  such  information,  the  704 
helps  to: 

•  Write  war  plans. 

•  Control  the  force  (keeps  tabs 
on  compliance  with  plan).; 

•  Keep  score  on  objectives  in  war 
plan  actually  realized  and  those 
aborted. 

•  Compute  immediate  damage  as¬ 
sessment  (IDA),  and  to  .  .  . 

•  Replan  the  attack. 

Progress  of  the  strike  force  is  re- 


War  orckrt  can  go  to  oil  command  posts 
ovor  rod  tolophono 


corded  by  means  of  punched  cards. 
New  information  is  processed  auto¬ 
matically,  providing  constant  knowl¬ 
edge  of  the  status  of  the  strike 
force.  A  tanker  base,  for  example, 
might  be  knocked  out  by  an  enemy 
ICBM  after  the  bombers  depending 
on  the  base  for  refueling  have  taken 
off.  The  computer,  on  interroga¬ 
tion,  tells  locations  and  readiness 
status  of  substitute  tankers.  Next 
question — which  bombers  could  not 
be  intercepted  for  refueling  and 
therefore  not  get  back  from  the 
target — is  also  answered. 


Present  system  for  getting  data 
from  the  field  into  headquarters, 
and  processed  and  posted  on  the 
control  room’s  panel,  will  not  be 
adequate  for  the  added  discipline  a 
mixed  missile/bomber  force  will 
require.  To  make  the  system  com¬ 
pletely  automatic  from  field  to  con¬ 
trol  room  panel,  the  International 
Electric  Corp.,  a  new  unit  set  up 
by  the  International  Telephone  and 
Telegraph  Corp.,  is  developing  a 
world-wide  electronic  combat  con¬ 
trol  system.  Designated  the  465-L, 
the  system  consists  of  communica¬ 
tions,  data-processing  and  data- 
presentation  sub-systems. 

Basic  information  on  the  move¬ 
ment  and  status  of  SAC  weapon 
systems  is  introduced  into  the  sys¬ 
tem  at  operational  level  by  an  in¬ 
formation  feeder  facility.  Data  is 
converted  into  high-speed  digital 
bits  and  sent  into  headquarters  by 
wire.  Here,  it  is  automatically  proc¬ 
essed  and  sent  to  animated  display 
panels,  or  else  stored  for  future  use. 

Data-processing  subsystem  for 
the  466-L  is  being  developed  by 
IBM  under  subcontract  from  ITT. 
Transistorized  and  using  ultra- 
high-speed  magnetic  memories,  the 
new  system  will  be  far  more  power¬ 
ful  and  faster  than  the  704  and  will 
have  greater  storage  capacity. 

Another  advantage  of  the  465-L 
over  the  704  lies  in  a  priority  in- 
terupt  capability.  Interrogation 
and/or  output  can  be  interrupted 
for  a  different  and  more  urgent  re¬ 
quest.  The  465-L  will  be  capable  of 
synchronous  operations — input,  out- 
and  computations. 

For  automatic  communication 
between  bases,  the  feeder  system 
will  provide  automatic  traffic  con¬ 
trol  centers  which  will  route  infor¬ 
mation,  recognize  priorities  and  ob¬ 
tain  acknowledgment  from  all  ad¬ 
dressees  that  messages  have  been 
received. 

Though  dollar  figure  for  ITT’s 
contract  has  never  been  disclosed, 
it  probably  runs  close  to  $165  mil¬ 
lion. 
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all  sizes  and  shapes 


of  SX  Magnet  Wire 

for  every  *‘hot  spot"  application 


ESSEX 


MAGNET  WIRE 


Class  F  (155^0) 


Rounds,  squares  and  rectangulars  also  available 
with  single  and  double  glass  coverings 


Thermalex-F,  a  Class  F  (155°C)  magnet  wire  insu¬ 
lation  developed  by  Essex,  is  now  available  in  round 
wire  from  11  to  50  AWG  size  and  all  Formvar 
sizes  of  square  and  rectangular.  This  full  size  range 
gives  every  manufacturer  the  versatility  he  needs 
in  one  insulation  type  for  his  exact  application! 


THE  WIRE  DESIGNED  WITH  THE  FUTURE  IN  MIND 


Magnet  Wire  Division 

ESSEX  WIRE  CORPORATION 


VERSATILE  CENERAL  PURPOSE  APPLICATION 
Thermalex-F  i«  not  a  apecial  wire  but 
has  properties  required  for  a  generai 
purpose  appiication  and  can  be  used 
through  the  10S  C-15S  C  temperature 
range . . .  Ciass  A  appiications  as  well  as 
Class  F , , .  eliminating  the  need  for  buy¬ 
ing  more  than  one  type  of  magnet  wire. 


Fort  Wayno.  Indiana 


OUTSTANOING  THERMAL  STAtILITY 
A.I.E.E.  #57  “Procedure  for  Evaluation 
of  the  Thermal  Stability  of  Enameled 
Wire"  which  is  an  accepted  test,  indi¬ 
cates  a  30,000  hours  life  at  ITO^C  for 
unvarnished  specimens. 


Manufocturing  Planli:  Birmingham,  Ala.:  Anaheim,  Cat.; 
Fort  Woyne,  Ind.;  Hillsdale,  Mich. 


National  nalwork  of  Warahoutat  and  Salat  Offices 
. , .  Call  your  local  "Essex  Man." 
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SILICON 
POWER 
TRANSISTORS 

JtoaMaM*  New  in  prodwtion  qaaetitiet! 


The  Westinghouse  Silicon  Power  Transistor  pictured 
above  is  a  highly  efficient  device  which  greatly  increases 
the  range  of  applications  for  transistors  which  must  oper¬ 
ate  without  high  losses  in  the  “true  power  range.”  Thanks 
to  a  remarkably  low  saturation  resistance — less  than  .750 
ohms  at  2  amperes  and  .5  ohms  at  5  amperes — these  tran¬ 
sistors  possess  very  low  internal  dissipation,  and  can  be 
efficiently  used  in  applications  where  they  must  handle  as 
much  as  1000  watts.  For  example,  as  a  DC  switch,  handling 
750  watts  (150  volts  at  5  amps)  the  internal  dissipation  is 
about  9  watts,  with  an  efficiency  of  better  than  S^%. 

Additionally,  and  unlike  germanium  units  which  are 
limited  to  approximately  85®C,  these  transisitors  can  oper¬ 
ate  in  ambient  temperatures  up  to  150®C.  Thus,  even  where 
the  higher  power  rating  is  not  required,  these  units  may 
be  used  for  their  high  temperature  capabilities. 

There  are  a  great  many  applications  for  which  this  new 
type  of  silicon  power  transistor  is  ideally  suited.  It  will  find 
use  in  inverters  or  converters  (AC  to  AC;  AC  to  DC; 
DC  to  AC;  DC  to  DC),  regulated  power  supplies,  servo 
output,  and  other  aircraft  circuits,  as  well  as  in  certain 
amplifiers  and  switching  applications. 

Westinghouse  Silicon  Power  Transistors  are  available 


in  2  and  5  ampere  collector  ratings.  Both  of  these  are 
available  in  30, 60,  100,  and  150  volt  ratings  in  production 
quantities  for  your  immediate  applications.  Sample  quan¬ 
tities  are  available  in  voltage  ratings  up  to  300  volts.  Call 
y^ur  Westinghouse  representative  or  write  directly  to 
Westinghouse  Electric  Corporation,  Semiconductor  De¬ 
partment,  Youngwood,  Pennsylvania. 


LOW  SATUMTWN  RCSISTMCf 

Important  improvements  in  silicon 
purification  and  transistor  fabrication 
nave  produced  a  new  series  of 
Westinghouse  Power  Transistors  of 
exceptionally  low  saturation 
resistance. 

you  CAN  irii 


T^^stinghouse 
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lime  deploy 

ELAYS 


Hermetically  Sealed 

Rugg«d~built  to  meet  conditions  of 

high  altitude 
high  vibration 
high  temperature 

DIALCO  RELAYS  exhibit  no  resonance 
from  5  to  1,000  CPS  at  10  G’s;  are 
not  damaged  by  60  G’s  shock;  are 
fully  compensated  for  temperatures 
from  -66  C  to  +  126*  C. 

Available  in  delays  from  1  to  300 
seconds;  heater  voltages  up  to  160 
V.  interchangeable  on  DC  or  AC  of 
any  frequency  with  a  power  drain 
of  4  watts.  SPST  normally  open  or 
normally  closed  contacts  are  rated 
at  6  amps  at  116  V.  AC  or  3  amps  at 
28  V.  DC  resistive. 


SUBMINIATURE 

llfhtwtifht 
0/4  oz.) 

Standard  T'Pin 
pluf-in  or  toldar 
tarminala  with 
mounting  flango 

DIoHron  (orp.,  203  Horriton  fl.,  Irooklyn  37,  N.  V. 
□  Sand  data  on  Thormal  Tima  Dalay  Ralayt  toi 


Potitiort— 

Company. 


Addrau- 


DIJILTRON 

C  O  R  P 

203  Harrison  PI.,  Brooklyn  37,  N.  Y. 
HYatinth  7-7600 


Off-Hburs  Medical 

Telephone  engineers  develop  instruments  for 
University  of  Chicago  Medical  School 


CHICAGO — Telephone  engineers 
here  are  working  as  an  off-hours 
volunteer  group  with  the  University 
of  Chicago  Medical  School  to  de¬ 
velop  medical  research  instruments. 
Four  devices  are  being  used  or 
tested  by  doctors  after  little  more 
than  a  year  since  the  effort  began. 

The  group,  consisting  of  about  40 
engineers  from  the  Illinois  Bell 
Telephone  Co.,  calls  itself  SAVE 
(for  Service  Activities  of  Volun¬ 
teer  Engineers). 

Leroy  J.  Ryan,  SAVE  president, 
says  the  idea  for  the  group  came 
from  W.  V.  Kahler,  president  of 
Illinois  Bell  and  a  trustee  of  the 
University  of  Chicago. 

Ryan  told  Electronics  he  hopes 
that  Bell  System  engineers  in  other 
parts  of  the  country,  as  well  as  re¬ 
tired  telephone  engineers,  may  join 
the  effort. 

"We’re  making  the  circuitry  and 
design  information  available  to 
anybody,’’  says  Illinois  Bell  presi¬ 
dent  Kahler.  He  adds  that  if  any 
developments  of  the  group  have  ap¬ 
plication  in  the  communications  in¬ 
dustry,  his  company  would  reserve 
the  right  to  them  for  such  use. 

So  far  SAVE  can  point  to  the  fol¬ 
lowing  accomplishments: 

•  Three-ounce  heartbeat  recorder 
which  can  be  worn  over  the  chest 
24  hours  a  day.  It  provides  medical 
researchers  with  cumulative  pulse 
data  on  a  patient’s  heart. 


Unit  uses  1-3/10  volts  at  only 
1 /4000th  of  an  ampere.  Two  noise- 
free  silver  electrodes  pick  up  micro¬ 
volt  signal  developed  with  each 
heartbeat.  Output  from  four-stage 
transistor  amplifier  operates  a 
watch  whose  dial  is  adapted  to  count 
heartbeats  instead  of  time. 

•  Cytodiagnostic  training  appa¬ 
ratus.  Equipment,  which  can  be 
held  in  a  suitcase,  can  be  used  to 
teach  technicians  and  students  to 
recognize  about  24  factors  that  de¬ 
termine  if  a  cell  under  a  microscope 
is  cancerous.  Punched  card  is  put 
in  tester  for  each  specimen  slide. 
Student  evaluates  slide,  then  keys 
his  diagnosis  on  tester.  Gear  indi¬ 
cates  whether  diagnosis  of  cell  is 
correct  or  not. 

•  Cumulative  electronic  calorime¬ 

ter.  This  device  measures  changes 
in  body  heat  useful  in  metabolism 
studies.  Unit  weighs  less  than  three 
ounces,  including  watch  and  power 
supply,  is  shock-proof  and  runs  con¬ 
tinuously  for  more  than  24  hours; 
transistorized  amplifier  puts  out  1 
volt.  ,  ,• 

•  Electronic  stethoscope.  Tran¬ 
sistorized  device,  with  circuitry 
similar  to  that  of  the  cumulative 
heartbeat  recorder,  gives  doctors 
quick  visual  or  audible  check  on 
pulse  rates  during  surgery.  Beep 
or  flashing  lamp  operates  at  same 
speed  as  the  heart  beats. 


X-15  to  Begin  Air  Tests 


X-15  MANNED  ROCKET  ship  is  due 
for  an  early  series  of  airborne  tests, 
starting  with  a  “captured  flight” 
aboard  a  B-62.  On-the-ground  tests 
are  being  completed. 

Sponsored  by  the  National  Aero¬ 
nautics  and  Space  Administration, 
Air  Force  and  Navy,  the  X-15  was 
rolled  out  late  last  year  by  North 
American  Aviation. 

Spokesmen  say  information  on 
the  test  program  will  be  disclosed 


on  an  “after-the-fact  basis.”  How¬ 
ever,  it  is  understood  that  X-15 
flight  tests  will  start  with  glides, 
followed  by  powered  flights  from 
the  B-52  at  progressively  higher  al¬ 
titudes  until  the  craft’s  maximum 
design  limits  are  reached. 

The  flights  may  provide  data  on 
effects  of  Mach  5  speeds  on  radio 
communications.  Collins  Radio  Co., 
Cedar  Rapids,  Iowa,  designed 
X-15’s  system  for  communications 
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Electronics 


ARCO 


and  automatic  direction  finding. 

A  transceiver  in  a  pressurized 
case  provides  the  basic  communica¬ 
tion  between  the  X-15  pilot  and  the 
mother  ship,  chase  planes  and 
ground  stations.  This  transceiver, 
model  AN /ARC-52,  has  frequency 
range  of  225.0-399.9  me,  power  out¬ 
put  of  20  watts,  says  firm,  with 
1,750  frequencies  available  for  easy 
set-up  of  20  channels. 

Operating  independently  of  the 
transceiver,  but  located  in  the  same 
case,  is  a  guard  receiver  tuned  to 
a  predetermined  frequency.  The 
guard  receiver  controls  diversity 
switching  between  upper  and  lower 
antennas  on  top  and  bottom  of  the 
fuselage. 

Collins  says  the  communications 
part  of  its  system  is  designed  to 
operate  this  way:  Ground  station 
will  transmit  a  carrier  on  the  guard 
frequency.  If  the  signal  falls  be¬ 
low  a  predetermined  level,  the 
guard  receiver  operates  the  diver¬ 
sity  switch  to  unused  antenna,  hold¬ 
ing  to  it  even  if  signal  gets 
stronger.  Reason:  to  assure  com¬ 
munication  if  the  craft  goes 
through  unusual  maneuvers. 

A  second  unit  consists  of  an 
automatic  direction  finder  system 
and  an  auxiliary  receiver.  The  , 
auxiliary  receiver  ranges  from 
265.0-284.9  me,  with  20  crystal- 
controlled  channels.  For  emergency 
back-up,  the  auxiliary  adf  receiver 
may  be  used  for  communications, 
and  the  receiving  portion  of  the 
communications  transceiver  may  be 
used  for  direction-finding.  A  tran¬ 
sistorized  control  amplifier  for  an¬ 
tenna  switching  is  part  of  the  adf. 

Another  unit,  a  separate  flush- 
mounted  antenna  assembly,  con¬ 
tains  radiating  elements,  antenna 
lobing  switch,  a-c  drive  motor,  rate 
generator,  synchro  transmitter  and 
associated  gearing. 

During  test  descents  the  X-15 
pilot  will  use  the  adf  to  home  on 
the  terminal  station.  He’ll  land  at 
Rogers  Dry  Lake  near  Edwards 
AF6,  Calif.,  about  450  land  miles 
from  Wendover  AFB,  starting 
point  for  test. 
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TEST  SETS  FOR 
MOBILE  RADIO 

Desigrned  for  precision  performance  In 

^  Reetivr  allgnmtnt 
*  8lgttal-to-nol»§  mwumnMt 
4F  Dliorimlnator  Uttliig 
-X-  Checking  RP  and  audio  outputa 
-X-  Deviation  meaeurement 

...  All  you  need  for  fast  field  testing  of  FM  transmitters  and  receivers  is 
here  in  these  two  complementary  instruments,  tailored  for  mobile  radio 
measurements. 


The  1064/2  provides  high- 
grade  FM  outputs  in  the 
ranges  30  to  SO,  118  to  185, 
and  4S0  to  470  me ;  crys  tal- 
controlled  i-f  outputs  at  five 
spot  frequencies ;  and  a  1  kc 
AF  output. 


The  1065  has  an  RP  power 
meter  and  0-15  kc  deviation 
indicator  for  use  up  to  500 
me ;  a  dual-impedance  AF 
power  meter ;  and  a  multi¬ 
range  volt/ammeter. 


Each  is  lighlweighi,  portable,  and  quality-engineered 

throughout.  Tubes  and  crystals  are  all  American  types.  Send  for  leaflet  BU7IA. 


HARCONI 

INSTRUMENTS 


See  you  at 
the  I  R  E  Show 
Booths 
3314-16-18 


III  CEDAR  LANE •  ENGLEWOOD  •  NEW  JERSEY  Tel:  LOwell  7-0607 

Canada:  Canadian  Marconi  Co.  Marconi  Building,  2442  Tranton  Ava.  Montraal  li. 

MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  •  HERTS  •  ENGLAND 
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CERAMIC  CAPACITORS 
RIDE  IN  SATELLITES.  Davetoped  by 
Radio  Matarials  Company,  a  Mallory  Di¬ 
vision,  the  ceramic  capacitors  shown  here 
ore  mounted  in  the  power  supply  circuit* 
of  the  Explorer  IV  satellite.  They  ore  part 
of  an  extensive  line  of  ceramic  types  de¬ 
veloped  by  RMC  for  commercial  and 
military  applications. 

*Develaped  by  State  University  of  Iowa. 


GROWING  HIGH  PURITY  CRYSTALS  FOR  SILICON 
RECTIFIERS  by  unique  "floating  zone"  technique  results 
in  rectifiers  with  exceptionally  low  forward  drop  and 
reverse  leakage,  and  with  highly  uniform,  long  life. 
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Research  in  Depth  Makes  the  Difference 


New  Mallory  Silicon  Rectifiers  Gain  Extra  Performance 
from  New  Research  Concepts 


The  source  of  the  outstanding  performance  char¬ 
acteristics  of  the  new  line  of  Mallory  silicon 
rectifiers  is  the  same  penetrating  research  which 
underlies  all  Mallory  components.  To  produce  a 
rectifier  which  would  consistently  do  a  superior 
job,  solid-state  physicists  in  the  Mallory  Cor¬ 
porate  Laboratories  developed  a  new  approach  to 
growing  silicon  crystals  with  purity  far  higher 
than  previously  possible.  Using  the  Mallory- 
designed  equipment  shown  here,  crystals  are 
manufactured  by  the  "floating  zone”  method — 
with  impurities  of  only  2  parts  per  billion. 

Parallel  research  at  Mallory  devised  an  improved 
way  to  form  the  diffused  junction  that  gives  the 


rectifier  its  one-way  conducting  quality.  To 
protect  the  silicon  element,  specialists  at  Radio 
Materials  Company,  a  Mallory  Division,  con¬ 
tributed  "Mallo-Seal”  • — an  encapsulating  com¬ 
pound  exceptionally  impervious  to  moisture.  The 
result:  a  line  of  high-performance  rectifiers  at  a 
price  substantially  lower  than  previously  avail¬ 
able  units. 

For  your  electronic  equipment  of  today  and  to¬ 
morrow,  you  can  look  to  Mallory  for  a  constant 
stream  of  exciting  products  of  research,  coming 
from  basic  innovations  in  science  from  our  Cor¬ 
porate  Laboratories,  and  from  the  engineering 
ingenuity  of  our  manufacturing  divisions. 


•Trade  Murk 

Research  in  Depth  Makes  the  Difference  in  Mallory  Components 
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MANY  NEW  MALLORY 


LOGGING  LIFE  OF  MER- 


TEST  FOR  TAN¬ 


TALUM.  Mallory  tantalum  capacitors,  first 
types  copable  of  200°  C.  rating,  are  here 
going  through  one  of  many  research  and 
production  tests  to  evaluate  their  ability  to 
last  thousands  of  hours  under  extreme  en¬ 
vironmental  conditions.  From  the  program 
has  been  developed  a  line  of  12  different 
tantalum  models,  including  the  new  Type 
TAS  solid  electrolyte  unit  shown  hare. 


PRODUCTS,  especially  those  developed  for 
operation  in  explosive  atmospheres,  at 
high  altitude  and  high  temperatures,  re¬ 
quire  new  concepts  in  hermetic  sealing. 
On  the  mass  spectrometer  leak  detector 
shown  above,  a  new  Mallory  hermetically 
sealed  switch  case  assembly,  designed  for  a 
maximum  leakage  rata  of  3  cc  of  helium  in 
10  years,  is  tested  for  terminal  leaks.  Inset 
shows  a  typical  standard  AMillory  switch. 


CURY  BATTERIES.  Compact,  powerful  Mer¬ 
cury  Batteries,  a  product  of  pioneering 
Mallory  research,  are  tested  for  their  abil¬ 
ity  to  deliver  constant  power  for  extended 
periods  under  various  climatic  and  circuit 
conditions.  Latest  product  of  Mallory  re¬ 
search  In  Mercury  Batteries  is  the  new 
RM-312  cell  shown  here  .  .  .  only  .303"  in 
diameter  and  ,133"  high. 
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Features 

Faster  Switching  Times  0.5-5  n  Sec 
Switching  Currents  up  to  10  amperes 
Flatter  Frequency  Response  40  Kc 
Higher  Breakdown  Voltage  up  to  120  Volts 
Current  Gain  of  40  at  5  amperes 
Standard  Power  Transistor  Package 
Lower  Base  Resistance,  2  ohms 
Lower  Saturation  Resistance,  0.1  ohm 

Uses 

TV  Horizontal  Output 
Hi-Fi  Amplifiers 
Core  Drivers 
High  Current  Switching 
Power  Converters 
Ultrasonic  Generators 
Modulators 


Because  no  other  transistor  offers  this  combina¬ 
tion  of  features  and  uses,  you  will  want  to  try 
out  the  DAP  transistor  in  your  circuits.  Get  full 
details  now  on  new  Bendi.x  diffused  alloy  power 
transistors  by  writing  semiconductor  products, 

BENDIX  AVIATIOW  CORPORATION,  LONG  BRANCH,- 
NEW  JERSEY. 


Ratings 

1  Typical  Performance 

Vdc 

Pc 

(ZS-C) 

B 

(lc-5  Adc) 

Vs 

(lc-5  Adc) 

fa  I 

rbb' 

2NI073 


40  i  35W 


2  ohms 


0.5  Vdc  I  1.5  me  2  ohms 


Diffused 

Alloy 

Power 

TRANSISTORS 


LOW-LOSS 
KEL-F  SOCKETS 

...  for  high-power 
transmitting  tubes! 


ScMiilittt  at  MIT  ditcvtt  dotails  of  automatically  pregrammod  tool  »y«tam 


'Automatic  Design'  Nearer 

MIT  releases  details  on  new  automatic  program 
for  machine-tool  control.  Firms  testing  it 


for  tubes  such  as: 


BOSTON — Era  of  automatic  parts 
desigrn  inched  a  step  nearer  this 
week  with  announcement  at  Mass¬ 
achusetts  Institute  of  Technology 
of  an  automatic  programming  sys¬ 
tem  for  numerical  control  of  ma¬ 
chine  tools. 

The  system,  dubbed  APT  (auto¬ 
matically  programmed  tool)  system, 
was  announced  jointly  by  MIT, 
USAF’s  Air  Materiel  Command  and 
the  Aircraft  Industries  Association. 
It  allows  the  parts  designer  to 
program  his  machine  tool  without 
going  through  the  tedious  stick- 
work  of  manual  coding,  hitherto  the 
principal  bottleneck  of  numerical 
control  systems. 

APT  makes  use  of  a  general- 
purpose  computer  to  produce  the 
tool-control  tape.  It  accepts  a  plain- 
language  description  of  the  part’s 
geometry,  translates  this  into  a 
taped  machine-coded  program  which 
controls  the  machine  tool. 

Special  Language 

Key  is  English-like  part-pro¬ 
gramming  language  developed  at 
MIT  Servomechanisms  Lab  under 
Air  Force  sponsorship.  Computer, 
“understanding”  special  language, 
calculates  all  numerical  data 
necessary  for  cuttings.  It  trans¬ 
lates  language  into  sequence  of 
numerical  instructions  on  tape. 
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More  than  20  aircraft  companies 
are  cooperating  in  APT  Joint  Ef¬ 
fort,  organized  in  May  1957,  with 
funds  and  technical  information. 
Coordination  has  been  taken  over 
by  Numerical  Control  Panel  of 
AIA,  enabling  MIT,  original  co¬ 
ordinator,  to  do  additional  re¬ 
search.  Advanced  research  is  di¬ 
rected  toward  programming  in 
terms  of  entire  regions  of  surfaces 
in  three  dimensions.  Current  .sys¬ 
tem  can  program  three-dimensional 
space  curves. 

APT  Joint  Effort  evolved  from 
decision  to  pool  computer  pro¬ 
gramming  manpower  and  re-  ] 
sources  to  produce  a  complete 
system  for  industry-wide  use. 
Further  development  of  APT  is 
open  to  all  makers  and  users  of 
numerical  controls,  not  just  in  air¬ 
craft  industry.  APT  language  can 
produce  control  tapes  for  any  of 
numerous  machine  tool  systems. 

APT  is  not  the  first  automatic 
programming  system  for  numerical 
control.  But  sponsors  claim  it  has 
advantages  of  industry-wide  com¬ 
patibility  and  standardization  and 
built-in  expansion  capabilities. 

First  industry-wide  testing  of 
APT  started  last  April.  Field  tests, 
it  was  announced,  have  proved  APT 
capable  of  performing  “a  real  serv¬ 
ice  for  a  limited  but  very  u.seful 
class  of  parts.” 


4X1  BOA 
4X1  BOD 
4XBBOB 
4CXXBOB 
k  7034 
m  703B 
^  4XXBOF 


Designed  for  use  with  high-power 
transmitting  tubes,  these  sockets  are 
molded  of  low  dielectric,  loss-factor 
Kel-F  plastic.  Sockets  are  available 
in  several  designs — with  or  without 
screen  grid  by-pass  capacitors. 
Control  grid  contact  “guide”  is 
machined  for  greater  alignment  ac¬ 
curacy — all  contacts  are  low-resist¬ 
ance,  silver-plated  beryllium  copper. 
'Tube  pin  contacts  are  heat  treated 
to  provide  positive  contact  pressure 
as  well  as  extended  life — annealed 
soldering  tabs  may  be  easily  bent 
or  formed.  High  quality,  heat  re¬ 
sistant,  steatite  chimney  also  avail¬ 
able  to  direct  air  flow  through  tube 
cooling  fins. 

For  details  and  complete  specifica¬ 
tions  write  for  free  catalog  listed 
below: 


WrH«  todoy  for  your  copy  of  oor 
Bowoif  componooti  cotol»g«  cob* 
ptoto  ipocifkoHom  Ofid  pHcoil 
•  CbpocMot*  •  Koobc  mm4  CHoH 
o  Soclwti  o  lodoctocc  •  PIM 
ItfliH  •  Coowrtow  •  IwMilBtori 


JE.  F.  JOHWSOW  CO. 

1642  SccenS  A**.  S.  W.  •  WoMCa,  MiMw 
CIRCLE  J*  READERS  SERVICE  CARO 


For  jobs  that  demand  utmost  dependability. . . 

NEW  SOLID-STATE  FREQUENCY  COUNTER 


FraquMicy  mtnuriflc  ranfi:  lOcpt  to  200Kc 

Countini  intervals:  10  sec  to  10  mieroscc  in  decade  steps 
Period  measurements:  i*  units  as  small  as  10  microsec 
Input  amplitude  ran|e:  lOOmv  to  lOOv  rms 
Input  impedance:  lOOK  ohms 

AccurKy:  up  to  1  part  in  10* 

PerRHSsIWe  ambMflt  temperature:  -5*F  to  1S0*F 

Power  consumption:  40  watts  on  tl7-volt  line 
Panel  dimensions:  5V4*  hi|h  fittmia  19' rack 
_ Wei^t.  20  lbs  (25  lbs  with  cabuMtl 


Built  exclusively  of  solid-state  componmts,  this  new 
Beckman/Berkeley  Eput®  Meter  exhibits  d^)endable 
operation  at  temperatures  from  -5*F.  to  150”  F. 
under  actual  test  -  meets  the  most  stringent  requirem^ts 
for  both  military  and  indtistrial  use. 

All  circuits  except  the  power  supply  are  mounted 
on  easily  replaceable  plug-in  modules  of  only  six  different 
types,  llie  time  base  is  generated  by  digital  circuits 
requiring  no  adjustment. 

OTHER  IMPORTANT  FEATURES  INCLUDE: 

Adapted  to  systems  use  by  means  of  a  1-2-4-8  coded 
output  supplied  at  a  rear  connector. 

Accurate  determination  of  low  frequencies,  such  as  60  or 
400  cps,  by  making  period  measurements. 

Compact,  lightweight,  takes  only  rack  space. 
Battery  powered  model  available  for  use  where  line 
power  is  not  always  handy. 

Write  for  technical  Bulletin  5310. 


See  it  at  IRE  •  BOOTHS  3416  and  3418 


Beckman* 
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Berkeley  Division 

ttoo  Wright  Aventu,  Richmond  t,  Cciifomia 
a  division  of  Beckman  Instruments,  Ine. 
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the  moat  versatile  . .  .  most  sensitive  direct  writing  unit  available 


DYNOGRAPH 


TYPE 


Illuminated  canopy 


S04-A  paper  drive— speeds 
from  1  to  250  mm/sec.  Elec¬ 
trical  speed  shift  I  to  250 
mm  per  minute  available. 
Zero  weave  high  preasion 
drive,  850  ft.  capacity  (heat 
or  electric)  1500  ft.  (ink). 
Front  loading,  with  full  un¬ 
obstructed  record  visible 
from  front. 


Type  9800  series  input  couplers  provide  all  input,  control 
and  balance  functions.  Input  available  both  front  and  rear. 


Type  481  Preamplifier  provides  sensitivities 
from  one  microvolt  to  5  volts  per  mm. 


Type  482  power  amplifiers— may  be  used  without 
pi  :: . '  rs  for  up  to  10  mv/cm  sensitivity 


Zero  suppression  control 


Combining  all  these  features . . . 

•  stable  d-c  sensitivity  of  one  microvolt  per  mm 

•  true  differential  input 

•  high  input  impedance 

•  response  to  beyond  150  cps. 

•  reluctance,  differential  transformer,  strain  gage  with 
a-c  or  d-c  excitation,  thermocouples,  etc.,  used  with 
all  preamplifiers 

•  deflection  time  less  than  1.5  milliseconds 
(2.5  ms  with  preamplifiers) 

•  fixed  precision  calibration 

•  instant  warm-up 

•  precision  source  for  d-c  and  400  cycle  excitation, 
self-contained 

•  zero  suppression,  twenty  times  full  scale, 
both  directions 


Thanks  for  your  patience  in 
awaiting  deliveries  of  the 
Type  R.  Schedules  were 
temporarily  disrupted  by 
the  large  volume  of  orders 
received  for  this  radicaily 
new  instrument.  We  are  now 
in  our  new  plant,  with  300% 
more  space,  and  are  rapidly 
increasing  production  ca¬ 
pacity.  Oeiiveries  will  soon 
be  on  a  current  basis. 


mu  SCALE,  UNRETOUCHEO  CHARTS  MIODUCEO 
la  :  ON  THE  TYRE  R  DYNOMARN 


All  tkese  fcRtnret . . .  plus  8  cluuuieiR  bi  only  I 
35'  of  rack  space.  Whatever  your  application 
for  direct  writing  records  . . .  you  should  inves¬ 
tigate  the  ability  of  the  Offner  Type  R  Dynograph 
to  do  the  job  beUer  and  more  simply.  Using  tran¬ 
sistor  circuits*  developed  and  tested  for  over 
three  years  in  thousand.^  of  channrds  of  Offner 
equipment,  the  Type  R  Dynograph  has  already 
proved  its  superiority  in  practically  every  respect 
to  any  other  direct  writing  oscillograph.  Write  on 
your  company  letterhead  for  literature  giving 
details  and  specifications. 

^  ^Patents  granted  and  pending 


IXTRIMI  SENSITIVITY^^  ■ 

*  10  Mkrovelf  MRS  Ten  HRIsrevoit  ™ 

Sine  W«v«  0.<  Square  Wave 

Four  recording  media.  Heat  or  electric  rectilinear — ink  or 
electric  ctirrilinear.  Readily  convertible. 
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3904  River  Read,  Schiller  Pmk,  III. 
(SwbwL  o4  CMceee) 
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Coaxial 
RF  Filtors 


BIRD 


“’^TinmcUiMC 

DIRECT 

READING 

RF  LOAD- 
WATTMETERS 


MODEL  612 

^  ModoU  61  and  611 
ora  idantieol  In 
oppaaranca 


See  us 
at  the  I.R.E. 
Show:  Booths 
3215  and  3217 


Thane  popular  direct 
reading  instrumenta 
measure  and  absorb 
power  in  50  ohm 
coaxial  line  systems 
through  the  range  ol 
30  to  500  me. 

They  are  portable 
and  extremely  useful 
for  field  or  laboratory 
testing  .  .  .  checking 
installation  of  trans¬ 
mitters  .  .  .  trouble 
shooting  .  .  .  routine 
maintenance  .  .  .  pro¬ 
duction  and  accep¬ 
tance  tests  .  .  ,  trans¬ 
mitter  tune-ups  .  .  . 
measuring  losses  in 
transmission  lines . . . 
testing  coaxial  line 
insertion  devices  such 
as,  connectors, 
switches,  relays, 
filters,  tuning  stubs, 
patch  cords  and  the 
like  .  .  .  accurately 
terminating  50  ohm 
coaxial  lines,  and  .  .  . 
monitoring  modula¬ 
tion  by  connecting 
phone,  amplifier  or 
audio  voltmeter  to  the 
DC  meter  circuit. 

Power  scales  for 
Model  61  Special  ore 
made  to  meet  your 
requirements. 


WRITC  fOK  SUllETIN  TW40S 


MEETINGS  AHEAD 

Mar.  3-5;  Western  Joint  Computer 
Conf.,  AIEE,  ACM,  IRE,  Fairmont 
Hotel,  San  Francisco. 

Mar.  5-7:  Western  Space  Age  Conf. 
and  Exhibit,  L.  A.  Chamber  of  Com¬ 
merce,  Great  Western  Exhibit  Cen¬ 
ter,  Los  Angeles. 

Mar.  15-18:  National  Assoc,  of  Broad¬ 
casters,  Annual  Convention,  Conrad 
Hilton  Hotel,  Chicago. 

Mar.  23-25:  Flight  Testing  Conf.,  ARS, 
Daytona  Beach,  Fla. 

Mar.  23-26:  Institute  of  Radio  Engi¬ 
neers,  IRE  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

Mar.  24-25:  Institute  of  Printed  Cir¬ 
cuits,  Annual  Meeting,  N.Y.C. 

Mar.  31-Apr.  2:  Millimeter  Waves 
Symposium,  Polytechnic  Inst,  of 
Brooklyn,  USAF,  ONR,  IRE,  USA 
Signal  Research,  Engineering  So¬ 
cieties  Bldg.,  N.Y.C. 

Apr.  5-10:  Nuclear  Congress,  spon¬ 
sored  by  over  25  major  engineering 
and  scientific  societies.  Public  Audi¬ 
torium,  Cleveland. 

Apr.  6-7:  Astronautics  Symposium, 
Air  Force  Office  of  Scientific  Re¬ 
search,  Sheraton-Park  Hotel,  Wash¬ 
ington,  D.  C. 

Apr.  13-15:  Protective  Relay  Conf., 
A  &  M  College  of  Texas,  College 
Station,  Tex. 

Apr.  14-15:  Industrial  Instrumenta¬ 
tion  &  Control  Conf.,  PGIE  of  IRE, 
Armour  Research  Foundation,  Illi¬ 
nois  Inst,  of  Tech.,  Chicago. 


RP  INPUT  IMPEOANCI:  50 

ahm  nominal. 

VSWR:  Standard  tpocification 
1.1  to  1  maximum  ovsr  opsr- 
aling  rongs. 

ACCURACY;  5%  of  full  Kols. 
IF4TERNAI  COOLANT;  Oil. 


POWER  RANOE;  Modal  611- 
0-1 S,  0-60  waits  full  scols. 
Modal  612  -  0-20,  0-80  want 
full  tcala. 

INPUT  CONNECTOR: 

Famola  "N". 

EXTERNAL  COOLING 
METHOD:  Air  Convoclion. 

OTHER  BIRD  PRODUCTS 


"Thrullna" 
Diroctionol 
RF  Waltmalars 


"farmalina" 
RF  Load  Rasittor 


RADIATOR  STRUCTURE;  All 

Aluminum. 


FINISH:  Bird  ttandord  gray 
bokod  onomal. 


WEIGHT:  7  pounds. 


OPERATING  POSITION; 

Horiiontal. 


Coaxio: 
RF  Switchas 


DIDfl  ■LBCTRONIC  CORPa 

11 1  If  U  IXprow  1-3533 

■  1800  I.  38  St.,  CUvGland  14,  Ohio 

Waslarn  Roprosantalivas;  VAN  GROOS  COMPANY,  Woodland  Hills,  Calif. 


Apr.  16-18:  Southwestern  IRE  Conf. 
and  Electronics  Show,  SWIRECO, 
Dallas  Memorial  Aud.  &  Baker 
Hotel,  Dallas. 

Apr.  20-21:  Analog  &  Digital  Record¬ 
ing  &  Controlling  Instrumentation, 
AIEE,  PGIE  &  PGI  of  IRE,  Belle- 
vue-Stratford  Hotel,  Philadelphia. 

Apr.  20-22:  Instrument  Society  of 
America,  Southeastern  Conf.  &  Ex¬ 
hibit,  Gatlinburg,  Tenn. 

Apr.  20-22:  Man-in-Space  Conf.,  ARS, 
Hotel  Chamberlain,  Hampton,  Va. 

Apr.  21-22:  Electronic  Data  Process¬ 
ing,  IRE  Section,  Cincinnati. 

There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  88. 
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THESE  WR  WAVE  GUIDE  SEALS  PROVIDE  POSITIVE 
SEALING;  PREVENT  R/F  LEAKAGE,  ARCING  &  BURNING 


^/W///////y 

Before  Festeoinq^^^^^ 

V/fy'/y'P///, 

Electr-O-Seals  are  now  ovailable  to  fit  oil  EIA  (RETAAA) 
standard  WR  series  wave  guide  flanges,  WR5K)  thro 
WR2300  as  well  as  specials. 

These  seals  not  only  provide  near  perfect  sealing  and 
complete  electrical  continuity,  but  offer  many  economical 
advantages  —  made  by  the  makers  of  Parker  O-rings, 
Stat-O-Seal®,  and  Gask-O-Seal  ®. 


F barker  seal  company 

CULVER  CITY,  CALIFORNIA  and  CLEVELAND,  OHIO 
A  DIVISION  OF  PARKER- HANNIFIN  CORPORATION 
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RADAR 


WHEEL 


How  TO  CONCEIVE  a  radically  improved 
radar  scanning  technicjue.  How  to  integrate 
this  techni(]ue  into  a  superior  data  handling 
system.  How  to  make  the  complete  scanning 
and  data  handling  system  mobile. 

These  were  the  problems  faced  by  engi¬ 
neers  at  the  Hughes  Ground  Systems  Divi¬ 
sion  in  Fullerton,  California.  Utilizing  a 
completely  new  engineering  concept,  these 
engineers  developed  a  radar  scanning  system 
which  positions  beams  in  space  by  electronic 
rather  than  mechanical  means... thereby  pro¬ 
viding  three-dimensional  radar  protection. 

They  developed  high-speed  data  proces¬ 
sors  which  monitor  the  action  oi  hundreds 


of  aircraft  and  store  the  shifting  tactical  situ¬ 
ations  for  high-speed  assignment  of  defense 
weapons.  They  produced  compact  electronic 
display  systems  which  present  the  tactical 
information  in  symbohe  and  language  form. 

And  then  they  made  this  complete  radar 
and  data  handUng  system  mobile.  The  radar 
scanning  antennas  (shown  above)  can  be 
converted  fw  travel  on  the  road  in  minutes. 
The  complete  data  processing  and  radar 
scanning  systems,  with  all  of  their  wide  ca¬ 
pabilities,  have  been  engineered  to  occupy 
only  a  few  standard  size  army  van  trucks. 

The  research,  development  and  produc¬ 
tion  of  this  advanced  system  is  typical  of 


the  creative  engineering  now  underway  at 
Hughes  in  Fullerton.  If  creative  engineering 
is  your  fOTte,  you  will  find  abundant  aesthetic 
and  monetary  reward  at  Hughes.  To  in¬ 
vestigate  write  to  Mr.  L.  P.  Wike  at  the 
address  below. 


HUGHES 


GROUND  SYSTEMS 
Personnel  Selection  and  Placement 
Hughes  Aircraft  Company 
Fullerton,  Orange  County,  California 
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-STAR-LINE®  CONNECTORS 

WITH  NEW  MOD.  2  INSERTS  FOR 
HIGH-SPEED,  RELIABLE  TERMINATION 


aft 


fA 


mi 


1.  Individual  contacts  are  crimped  to  wires  outside  connector  by  a 
semi-automatic  tool,  then,  for  assembly,  inserted  one  by  one  into  in* 
sulation  with  crimped  joint  intact. 

2.  Contact  retention  ability  of  resilient  insulation  exceeds  the  require¬ 
ments  of  MIL  C-5015-D  even  after  many  reassemblies. 

3.  Failures  due  to  faulty  wire  termination  are  eliminated  by  the  single 
crimped  joint  which  is  stronger  than  the  wire  itself . . .  and  superior 
mechanically  and  electrically  to  a  solder  joint. 

4.  Simplicity  of  wire  termination  greatly  reduces  errors  in  circuitry. 
Changes  in  circuitry  are  simple  and  speedy. 

5.  Up  to  100  poles  for  wires  sizes  16, 12  or  10,  with  no  sacrifice  in  environ¬ 
mental  resistance,  or  ability  to  meet  and  exceed  MIL  C-5015-D  in  Class 
A,  B,  C,  E  and  R. 

6.  Two-piece  Mod.  2  insert  is  interchangeable  within  Standard  Pyle- 
Star-Line  barrel  shells  with  three-piece  Mod.  1  insert. 

Mod.  1  inserts  for  wire  sizes  up  to  4/0  are  available  for  disconnect  and 
for  current  rupturing  service. 


Mod.  2  Insert,  19*Pole 
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Tamperotura 


Prassura 


Chamicol  Ratittanca 


Corrosion  Rasistonca 


Dint  Rasistonca 


Shock  Rasistonca 


Vibration 


Humidity  &  Moistvra  Rasistonca 


Air  Laokoga 


:  of  Pyle-Star-Une  cennectera 


300  PSi  Extamol,  200  PSI  Intamol 


Most  odds,  most  alkalis,  oil 


Salt  Spray:  300  days  without  foilura 


Excaad  requiraments  of  MM.  C-501SD 


SOG  Minimum 


Excaad  20G  to  Mathod  R  of  Mil  C-50I3D 


Excaad  Class  E.  Spac.  of  Mil  C-5015D 


Maat  Clou  E  Spec,  of  MR  C-50130 
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FROM  DESIGN 
TO  PRODUCTION 

TEMCO 

AIRCRAFT-DALLAS 


FOUOWS  THROUGH 


Temco  Is  regarded  by  its  customers  as  a  follow-through 
company . .  with  solid  performance  in  every  aspect  of  the 
contract  from  design  to  production. 

One  of  the  major  reasons  why  the  company  has  this  reputation 
is  that  Temco  considers  it  its  business  to  be  a  partner  on  the 
job . .  to  cooperate  willingly,  to  communicate  freely.  Temco 
follows  through  by  keeping  top  management  and  the  customer 
informed  on  overall  progress  and  program  status.  It  follows 
through  on  quality  control . .  on  materials  during  testing  with¬ 
out  waiting  for  a  go-ahead  on  the  next  move.  It  naturally 
follows  that  Temco  delivers  a  quality  product,  on  schedule,  and 
at  the  lowest  possible  cost. 

For  many  years,  Temco  has  been  considered  the  nation’s  most 
efficient  subcontract  and  overhaul  agency,  and  today  is  well-’ 
respected  as  a  source  of  prime  weapons  systems.  It  has  the 
capabilities,  the  integrated  skills,  the  facilities  and  manage¬ 
ment  to  design,  develop  and  produce  for  the  aircraft,  missile 
and  electronics  industries.  Whether  you  need  a  component, 
subsystem  or  complete  system,  team  up  with  Temco . .  Temco 
follows  through. 


SYSTEMS  MANAGEMENT 


RESEARCH 


DEVELOPMENT 


AIRCRAFT  •  ELECTRONICS  •  MISSILES 


PRODUCTION 
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NEW  TOOL  FOR  HIGH  VACUUM  SPECIALISTS 
Introducing  a  whole  new  series  of  ion  pumps 
that  will  develop  absolutely  clean  vacuum, 
better  than  lO  mm  Ilg  They  are  available 
in  pumping  capacities  of  lOO  and  250  liters 
second.  Larger  sizes  can  be  supplied  on  special 
order.  They  offer  tremendous  advantages  in 
such  applications  as  particle  accelerators, space 
research  chambers,  fusion  processes,  mass 
spectrometers,  electron  microscopes,  vacuum 
tube  processing  —  whenev’er  uncontaminated 
ultra-high  vacuums  are  required 
HIGH  CAPACITY  —  The  V'aclon  IIiKh  Vacuum  Pump 
illustrated  has  a  uniform  pumpinir  speed  of  over  250 
liters  second  for  room  airover  the  ranae  of  lO  *  to  lO  “mm 
Hg.  Pumping  speed  for  hydrogen  is  over  b'so  liters  sec 
RUGGED  —  No  dam.age  to  the  pump  will  occur  if  the 
system  is  accidently  opened  to  atmospheric  pressure 
ULTRA-HIGH  VACUUMS  —  In  ordin.ary  ,'tpplications. 
Vaclon  Pumps  will  produce  vacuums  of  up  to  lO  mm  Hg 
Equal  to  space  at  approximately  120  miles  above  the  earth 
NO  MOVING  PARTS  —  Vaclon  Pumps  operate  elec 
Ironically. 

RUNS  UNATTENDED  —  Does  not  require  continuous 
personal  attention  A  distinct  advantage  ip  radiation  or 
other  hazardous  test  areas  , 


COMPLETELY  CLEAN  —  Operates  in  .a  closed  system 
no  vapors,  no  cold  traps  If  the  power  fails  no  damage 
occurs  The  vacuum  in  the  system  w-ill  be  retained 
^MEASURES  ITS  OWN  VACUUM  —  The  current  indi 
cation  of  the  power  supply  meter  provides  a  practical 
measurement  of  pressure  Accuracy  is  comparable  with 
that  of  the  best  ion  gauges. 

SIMPLE  INSTALLATION] —  Complete  units  consist  of 
a  V.aclon  Pump,  permanent  tfi.agnet  and  power  supply  A 
mechanieal  roughing  pump  iii  necessary  only  to  bring  the 
vacuum  in  the  system  down  to  about  lO  ■  ram  Hg  .at  which 
point  the  Vaclon  Pump  starts  oper.ating  It  will  perform  in 
any  position 

LOW  MAINTENANCE  COSTS  —  If  the  pump  becomes 
contaminated  or  at  the  end  of  its  life,  the  internal  elements 
can  be  easily  removed  and  reconditioned  or  replaced 
LONG  LIFE  —  Operating  life  of  20.000  hours  a^  to  'mm 
Hg  can  be  expected  Life  expectancy  »>  almost  limitless 
at  lO  ’  mm  Hg 

ONLY  FROM  VARIAN  —  Vaclon  High  \'.i<-uum  Pumps 
have  no  equal  for  simplicity,  cleanliness  and  comp.actness 
Write  for  complete  information  today  .  s 


KLYSTRONS  TRAVELING  WAVE  TUBES.  BACKWARD  WAVE  OSCILLATORS.  NIGH  VACUUM  PUMPS.  LINEAR  ACCELERATORS.  MICROWAVE  SYSTEM  COMPONENTS. 
R  F  SPECTROMETERS.  MAGNETS.  MAGNETOMETERS.  STALOS,  POWER  AMPLIFIERS.  GRAPHIC  RECORDERS.  RfSEARCH  ANO  DEVELOPMENT  SERVICES 
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Ce{(^^  USA.... 

PHILCO 

announces  a  new  family 
of  LOW  COST  Medium  Power 
Alloy  Junction  Transistors 


Introducing  a  completely  new  family  of  PNP 
germanium  transistors,  especially  designed  to  meet 
rigid  military  and  industrial  specifications ...  at 
lowest  possible  prices. 

These  transistors  are  available  in  production 
quantities,  for  use  in  teletypewriters,  control 


amplifiers,  ignition  systems,  mobile  radios  and 
desk  calciilators  (2N1124);  servo  amplifiers,  volt¬ 
age  regulators  and  pulse  amplifiers  (2N1125, 
2N1126,  2N1127);  medium  power  audio  and 
switching  applications  (2N1128, 2N1129, 2N1130). 

Also  available  in  quantities  1-99  from  your  local 
Philco  Industrial  Semiconductor  Distributor. 


Make  Philco  your  prim#  source  of  information  for  oil  transistor  applications.  Write  to 
Lonsdale  Tube  Company,  Division  of  Philco  Corporation,  Lonsdale,  Pa.,  Dept.  E  259. 


1  Applications 

PRICE 

Fcm*  hiffh  voltAge  general  purpoee  use 
in  amplifier  and  switching.  Small  signal 
beta  controlled. 

S  1.30 

For  hi^h  voltace,  hicher  frequency 
industrial  amplifier  and  switching 
systems.  Large  signal  beta  controlled. 

Si  .90 

1  watt  version  of  2N1124  for  servo 
amplifiers  and  relay  actuators.  Small 
signal  beta  controlled. 

Si  .80 

1  watt  version  of  2N112S  for  aervo 
amplifiers  and  control  aystems.  DC 
beta  controlled. 

S2.40 

For  low  distoition,  high  level  driver 
and  output  application.  Small  signal 
beta  controlled. 

S  .98 

For  high  gain  general  purpoee  ampli¬ 
fier  and  switching.  Typical  DC  beta 

165. 

Si  .  10 

For  higher  voltage,  higher  level  ampli¬ 
fier  and  switching  applications.  Typi¬ 
cal  DC  beta  125. 

S  .98 

Available  in  Production  Quantities — Also  Available  from  Local  Distributors 


PHILCO  CORPORATION 

LANSDALE  TUBE  COMPANY  DIVISION 

LANSDALE,  PENNSYLVANIA 
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FIG.  1— Viaw  thews  contiructien  of  typical  tolion  diode 

In  production,  automatic  recording  equipment  tests  ond  calibrotes 
solion  integroter  units 

Current  Integration  With 
Solion  Liquid  Diodes 

Complementing  transistors  and  vacuum  tubes  in  control  applications,  the  solion 
shows  promise  as  a  useful  and  versatile  device.  Units  for  integrating  fluid  pres¬ 
sures,  flows  and  electrical  currents  are  described 


By  R.  N.  LANE,  Texas  Research  As.sociates,  Austin,  Texas,  and 

D.  B.  CAMERON,  National  Carbon  Co.,  Division  of  Union  Carbide  Corp,,  New  York,  N.  T. 


As  CONTROL  ELEMENTS,  solions  have  special  advan¬ 
tages  over  transistors  and  vacuum  tubes  at  low 
frequencies  because  they  permit  reduction  of  power 
requirements,  simplification  of  circuits  and  increased 
reliability  and  ruggedness.  In  many  low-frequency 
applications,  a  single  solion  may  replace  a  complete 
circuit  assembly. 

Electrochemical  diodes  can  be  produced  in  many 
conhgurationa,  one  of  which  is  shown  in  Fig.  1.  A 
common  design  employs  anodes  and  cathodes  of 
equal  area.  A  typical  polarization  characteristic  for 
such  a  diode  is  essentially  the  same  for  either  po¬ 
larity.  Diodes  such  as  in  Fig.  1  in  which  the  anode 


and  cathode  areas  differ  greatly  exhibit  the  familiar 
rectifier  characteristic  shown  in  Fig.  2. 

Forward  to  reverse  current  ratios  of  500  to  1  are 
obtainable.  The  reverse  current  characteristic  is  tem¬ 
perature  sensitive  and  in  a  typical  unit  is  about  1.5 
percent  current  change  per  deg  F.  Maximum  reverse 
voltage  is  0.9  v  for  long  unit  life.  It  may  be  noted 
that  operation  of  solions  below  0.1  v  for  extremely 
low-frequency  applications  is  superior  to  that  of  the 
best  semiconductor  diodes.  Furthermore,  solions  can 
be  made  quite  insensitive  to  vibration. 

VISUAL  READOUT  INTEGRATOR  — The  solion 
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Typical  (olion  unit*.  Al  laft  it  a  visual  raadaut  intagralor;  at  right, 
a  linaar  dolactor 


has  flowed.  Probable  error  of  visual  determination 
is  about  ten  per  cent.  For  many  applications  thi 
simple  visual  readout  is  sufficiently  accurate. 

CONCENTRATION  VOLTAGE— If  greater  accu¬ 
racy  is  required,  the  degree  of  integration  of  the 
visual  readout  integrator  can  be  measured  with  an 
electrometer.  A  difference  in  the  concentration  of 
iodine  in  the  two  chambers  of  the  integrator  result.s 
in  a  concentration  voltage  developing  between  the 
two  electrodes.  Depending  on  the  concentration 
difference,  this  voltage  will  be  as  much  as  50  to 
100  mv. 

Since  the  solion  employs  a  reversible  process,  the 
integrator  can  be  cleared  or  reset  by  reversing  the 
direction  of  current  flow  between  the  two  elec¬ 
trodes. 

An  example  of  an  application  of  the  visual  read¬ 
out  integrator  is  an  integrating  sound  exposure  meter 
or  noise  dosimeter.  A  circuit  for  such  a  device  is 
shown  in  Fig.  4.  It  consists  of  a  microphone,  two- 
stage  transistor  amplifier  and  a  rectifying  diode 
feeding  a  visual  readout  solion  integrator.  This 
device  can  be  worn  by  a  person  exposed  to  danger¬ 
ously  high  levels  of  noise.  Any  degree  of  sensitivity 
can  be  obtained  by  adjusting  the  amplifier  gain. 
The  device  can  be  made  frequency-sensitive  or  it 
can  be  modified  to  integrate  noise  levels  above  some 
predetermined  background  level. 


integrator  takes  advantage  of  the  fact  that  local 
concentration  of  iodine  is  changed  by  electro¬ 
chemical  reaction  as  current  passes  through  the 
diode  .sy.stem.  Figure  3  is  a  sketch  of  a  visual  read¬ 
out  integrator.  It  consists  of  two  separate  electro¬ 
lyte  chambers  of  different  volume.  A  platinum 
electrode  is  located  in  each  chamber  and  the  two  cham¬ 
bers  are  separated  by  a  diffusion  barrier  such  as  a 
porous  fritted  disk  or  simply  a  small  capillary  tube. 
The  diffusion  barrier  prevents  mixing  of  the  elec¬ 
trolyte  in  the  two  compartments  by  diffusion  and 
convection  while  also  maintaining  a  conductive 
path  of  electrolyte  between  the  compartments.  The 
usual  electrolyte  employed  is  an  iodine-potassium 
iodide  solution. 

When  current  pas.ses  between  the  electrodes, 
iodine  is  reduced  to  iodide  at  the  cathode  and  iodide 
is  oxidized  to  iodine  at  the  anode.  The  concentra¬ 
tion  of  iodine  in  the  two  compartments  is  thus 
changed  by  the  current  flow  in  accordance  with 
Faraday’s  law.  Measurement  of  the  iodine  concen¬ 
tration  provides  an  exact  value  of  the  number  of 
coulombs  flowing  between  the  electrodes. 

Iodine  concentration  can  be  determined  visually 
or  electrically.  An  aqueous  solution  of  potassium 
iodide  is  a  clear,  colorless  liquid,  while  the  iodine 
solution  has  the  familiar  brown  color.  A  change  in 
iodine  concentration  in  either  compartment  pro¬ 
duces  a  color  change  in  the  solution.  By  visual 
comparison  with  a  color  chart,  it  is  possible  to  de¬ 
termine  the  integrated  value  of  the  current  which 


ELECTRICAL  READOUT  INTEGRATOR— It  is 
possible  to  design  an  electrical  readout  integrator 
in  which  a  sensitive  electrometer  is  not  required. 
The  integral  may  be  read  continuously  while  inte¬ 
gration  is  taking  place  without  affecting  its  value, 
and  the  equilibrium  time  of  the  integral  is  less  than 
one  second. 

If  a  pair  of  auxiliary  electrodes  are  placed  in  the 
integral  chamber,  they  have  the  characteristics  of 
a  solion  diode.  Since  the  saturation  current  is  con¬ 
trolled  by  iodine  concentration  in  the  electrolyte, 
if  the  auxiliary  electrodes  are  supplied  with  voltage 
from  a  separate  battery  and  a  microammeter  is 
placed  in  the  circuit,  deflection  of  the  microam¬ 
meter  is  a  measure  of  iodine  concentration  in  the 
integral  chamber.  The  meter  can  be  calibrated  di¬ 
rectly  in  microcoulombs. 

Solion  integrators  are  sensitive  to  temperature 
changes.  A  temperature  change  affects  the  elec¬ 
trical  resistance  of  the  integrator  and  the  diffusion 
rate  of  the  iodine  in  the  integral  chamber.  The 


FIG.  3— Solion  dotignod  a$  a  visual  readout  integrator 
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resistance  change  usually  can  be  made  insignificant 
by  deriving  the  input  from  a  high  impedance  source. 
In  Fig.  5A,  the  integrator  readout  is  compensated 
with  varistors. 

TYPICAL  APPLICATIONS— The  electrical  readout 
integrator  lends  itself  to  use  in  the  design  of  a 
simple,  accurate  linear  time  base.  The  readout 
current  increases  linearly  with  time  for  constant  cur¬ 
rent  input,  and  can  therefore  be  u.sed  as  the  input  to 
the  axes  of  an  X-Y  recorder. 

Figure  5B  shows  the  diagram  of  a  time-base  cir¬ 
cuit.  Readout  current  is  temperature  compensated 
by  negative  temperature  coefficient  resistor  Rr.  Re¬ 
sistor  /?»  represents  the  input  resistance  of  the  cur¬ 
rent  range  of  the  X-Y  recorder  and  must  be  con¬ 
sidered  in  calculating  the  value  of  Rt.  Linear  time 
bases  as  long  as  one  hour  for  full  .scale  can  be  obtained 
using  this  circuit. 

An  electrical  readout  integrator  can  also  be  used 
as  an  amplifier  to  obtain  power  gain;  however,  it  is 
not  an  amplifier  in  the  sense  that  it  faithfully  repro¬ 
duces  the  input  signal.  For  a  sine  wave  input  a  sine 
wave  output  is  obtained  with  a  phase  shift  of  90  deg. 
For  a  square  wave  input,  a  triangular  wave  output 
is  obtained.  Since  it  is  an  integrator,  the  amplitude 
of  the  output  varies  as  1//,  where  /  is  the  input 
signal  frequency.  The  amplifier  can  be  made  to  repro¬ 
duce  the  input  with  a  flat  frequency  response  from 
0.1  cps  to  about  2  cycles/hr  by  placing  a  capacitance 
of  about  320  id  in  series  with  the  input. 

The  power  gain  of  this  integrator  used  as  an  ampli¬ 
fier  for  a  sine-wave  input  of  0.01  cps  is  27  db.  The 
upper  frequency  limit  of  the  present  amplifiers  is 
about  0.5  cps. 

LINEAR  DETECTORS — It  is  possible  to  use  the 
same  principle  in  the  design  of  a  flow  or  pre.ssure 
detector.  A  solion  linear  detector  consists  of  two 
electrolyte  chambers  separated  by  a  small  orifice  as 
shown  in  Fig.  6.  For  linear  response  this  orifice  is 
usually  a  narrow  slit.  The  detector  cathode  is  located 
inside  the  orifice.  A  battery  causes  iodine  to  be 
reduced  at  the  separator  cathode  and  iodide  is  oxi¬ 
dized  to  iodine  at  the  anode.  This  results  in  a  concen¬ 
trated  iodine  solution  in  the  anode  chamber  and  a 
dilute  iodine  solution  in  the  separator  chamber. 
Iodine  in  the  orifice  is  reduced  to  iodide  at  the  de¬ 
tector  cathode.  Lack  of  iodine  at  the  cathode  then 
causes  the  current  indicated  by  the  microammeter 
to  drop  to  an  extremely  low  value.  This  can  be  as 
low  as  10  it&.  This  background  current  results  from 
diffusion  of  a  small  amount  of  iodine  from  the  con¬ 
centrated  solution  into  the  orifice. 

If  the  diaphragm  on  the  concentrated  side  is  de¬ 
flected,  iodine  is  forced  through  the  orifice,  producing 
a  reaction  at  the  cathode  and  causing  an  increa.se 
in  current. 

For  a  detector  operating  linearly,  the  current  out¬ 
put  is  given  by  the  equation  I  =  FN  dV/dt  x  lO"*, 
where  F  is  the  Faraday,  N  is  the  normality  of  the 
reducible  substance  on  the  anode  side,  and  dV/dt  is 


FIG.  4— Schamatic  diagram  af  a  tranaittariiad  naita  dotimatar  uting 
a  solion  For  visual  roodeul  intogrotion 


FIG.  S— EUctricol  roodoul  inlogrirtor  circuits.  (A)  is  tkormistor-com- 
ponsotod  motor  circuit  and  (B)  timo  boso  for  X-Y  rocordor 


FIG.  A— Solion  linoor  dotoctor.  Dovko  con  bo  usod  for  prossuro  or 
flow  tronsducor 


the  flow  rate  in  cu  cm/sec.  If  the  iodine  normality  is 
0.1,  flow  rates  as  low  as  10"“  cmVsec  yield  currents 
in  the  neighborhood  of  100  ii&,  or  approximately  10 
times  the  background  current.  With  suitable  design 
of  the  detecting  cathode,  linear  outputs  can  be  ob¬ 
tained  over  a  range  of  four  orders  of  magnitude  in 
flow  rates. 
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Slot-Antenna  Array 


By  E.  J.  WILKINSON, 

Sylvania  Electric  Products  Inc.,  Waltham,  Mass, 


Tilt  ongU  of  dipoU,  inttoHsd  in  a  medal 
of  e  mistiU,  is  odjustad  prior  to  taking 
plana  pottarns 


The  broad  pattern  coverage 
and  flush  mounting  feature  of 
a  linearly  polarized  slot  antenna 
make  It  attractive  for  use  on  mis¬ 
siles. 

Unless  the  ground  antenna  is  cir¬ 
cularly  polarized,  however,  signal 
fading  due  to  polarization  mis¬ 
match  often  becomes  a  serious 
problem  when  the  missile  maneu¬ 
vers  in  flight. 

A  circularly  polarized  ground 
antenna,  on  the  other  hand,  implies 
a  .3  db  loss  in  maximum  gain  unless 
the  slot  antenna  can  also  be  made 
circularly  polarized. 

This  article  describes  a  simple 
method  of  achieving  circular  polari¬ 
zation  in  a  rectangular  slot  antenna. 

Feed  System 

Figure  1  shows  a  slot  antenna 
fed  by  a  dipole  mounted  in  the 
plane  of  the  aperture.  When 
oriented  horizontally,  the  dipole  has 
no  resultant  field  component  trans¬ 
verse  to  the  slot,  and  does  not  ex¬ 
cite  it. 

However,  a  horizontally  polarized 
wave  is  radiated  that  has  a  3-db 
pattern  coverage  of  about  90  deg 
by  60  deg.  These  patterns  change 
little  when  the  dipole  is  tilted 
slightly,  but  now  a  transverse  field 
component  excites  the  slot. 


This  component  is  approximately 
in  phase  quadrature  with  the  di¬ 
pole  current  over  the  region  near 
the  center  of  the  slot  hence  induces 
a  slot  aperture  field  which  is  also 
in  phase  quadrature  with  the  dipole 
current. 

Since  the  center  of  phase  of  the 
dipole  is  coincident  with  that  of  the 
slot,  approximate  circular  polariza¬ 
tion  results  when  the  tilt  angle  is 
adjusted  for  dipole  and  slot  radia¬ 
tion  of  equal  magnitude,  radiation 
from  dipole  being  orthogonally 
polarized  to  that  of  the  slot. 

Tuning 

Exact  circularity  is  achieved  by 
tuning  the  slot,  that  is,  adjusting 
the  depth  of  the  short-circuited 
rectangular  waveguide  section  be¬ 
hind  the  aperture.  Thus  the  phase 
of  the  vertically  polarized  wave  re¬ 
flected  back  to  the  aperture  is 
varied.  The  resultant  vertically 
polarized  radiation  is  brought  into 
exact  phase  quadrature  with  the 
horizontally  polarized  radiation. 
This  compensates  for  two  things: 
first,  the  small  vertically  polarized 
component  radiated  by  the  tilted 
dipole,  second  the  lack  of  exact 
phase  quadrature  between  the  exi- 
tation  field  of  the  dipole  and  the 
dipole  current. 

Adjustment  of  depth  also  varies 
the  magnitude  of  the  resultant  ver¬ 
tically  polarized  radiation.  But  this 
presents  no  problem  since  the  tilt 
angle  of  the  dipole  varies  the  mag¬ 
nitude  approximately  independent 
of  the  phase  when  the  conditions 
for  circular  polarization  are  ap¬ 
proached. 

Radiation  Pattern 

The  principal  plane  patterns  of 
a  dipole-excited  slot  are  shown  in 
Pigs.  2  and  3.  Axial  ratios  are  of 
the  order  of  1  or  2  db  over  ±45  deg 
of  the  pattern  maximum.  The 


symmetry  of  the  patterns  for  the 
various  components  indicate  that 
the  orientation  of  the  polarization 
ellipse  remains  fixed.  The  beam- 
width  for  good  circularity  is  limited 
primarily  by  the  width  of  the  di¬ 
pole  pattern  in  the  plane  transverse 
to  the  slot. 

Figures  4  and  5  show  the  cover¬ 
age  of  the  circularly  polarized  slot 
when  mounted  in  a  missile.  Figure 
6  is  a  sketch  of  the  missile  con¬ 
figuration  used  for  taking  these 
patterns. 

The  above  radiation  character¬ 
istics  can  be  maintained  over  about 
a  20-percent  bandwidth.  Matching 
to  a  50-ohm  line  over  the  same  20- 
percent  band  is  accomplished  as  fol¬ 
lows  :  The  dipole  is  folded.  This  ac¬ 
tion  raises  its  radiation  resistance 
which  was  initially  quite  low  due 
to  the  proximity  of  the  metal 
ground  plane  and  slot;  the  length 
of  the  dipole  is  adju.sted;  and  the 
length  of  the  short  circuited  split 
cylinder  line  used  to  support  the 
dipole  is  adjusted  .  Figure  7  is  a 
sketch  of  the  folded  dipole  probe  as¬ 
sembly.  The  resultant  impedance 
characteristic  is  shown  in  Fig.  8. 
The  vswr  is  less  than  1.8  over  the 
band. 

Polarized  Slot 

The  circularly  polarized  slot  is 
also  suitable  for  use  as  an  element 
in  an  electronically  .scanned  array. 
Decoupling  between  terminals  of 
adjacent  circularly  polarized  .slots 
as  a  function  of  center-to-center 
spacing  in  wavelengths  is  shown  in 
Fig.  9.  Compared  to  other  types 
of  elements  the  decoupling  is  rela¬ 
tively  high,  especially  for  spacings 
under  a  half  wavelength.  This  is 
important  since  close  spacings  are 
required  for  wide-angle  scanning 
and  interaction  between  sources 
connected  to  the  terminals  of  the 
elements  should  be  kept  small. 
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for  Missiles  and  Aircraft 


Simple  modification  of  a  linearly  polarized  slot  radiator  achieves  circular 
polarity  for  antenna  array  used  on  missile.  Signal  mismatch,  caused  by  motion 
of  missile  in  flight  is  minimized,  making  ideal  missile  array 
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FIG.  1— Slot  onlonno  fad  by  a  dipolo 
mounted  in  the  plane  of  the  aperture. 
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FIG.  7— Sketch  of  folded  dipole  tiot  probo 
ottembly  for  circular  polarization 
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FIG.  8— Smith  chart  plot  of  input  imped¬ 
ance  ogointt  frequency 
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Carcinotron  Harmonics 


Superheterodyne  receiver  affords  continuous  frequency  coverage  from  30 
me  to  greater  than  75  kmc  by  application  of  harmonic  mixing.  Carcinotron 
that  is  voltage-tunable  from  2  to  4  kmc  serves  as  local  oscillator  for  two 
separate  r-f  systems,  providing  exceptionally  broad  tuning  range. 


USE  OF  ANTENNA  SCALE  model¬ 
ing  techniques  and  the  devel¬ 
opment  of  wide-frequency  antenna 
pattern  ranges  have,  created  the 
need  for  sensitive  wide-frequency 
range  receiving  systems  for  an¬ 
tenna  pattern  measurements. 

The  superheterodyne  receiver  to 
be  described  features  continuous 
frequency  coverage  from  30  me  to 
greater  than  75  kmc  without  the 
use  of  plug-in  units.  Sensitivities 
better  than  30  db  greater  than  the 
conventional  crystal-video  detec¬ 
tion  system  or  from  —70  to  —90 
dbm  are  attainable  over  the  full 
frequency  range.  Other  important 
features  provide  square-law’  (bolom¬ 
eter)  detector  output  for  the  an¬ 
tenna  pattern  recorder,  reception 
of  c-w  or  square-wave  modulated 
signals,  40-db  dynamic  range,  lin¬ 
earity  to  1.0  db  and  afe  action  over 
the  full  dynamic  range. 

Operating  Principle 

A  block  diagram  of  the  wide 
range  receiving  system  is  shown  in 
Fig.  1.  The  extremely  broad  tun¬ 
ing  range  of  the  receiver  is  ob¬ 


tained  by  the  use  of  two  separate 
r-f  systems.  The  tunable  local  os¬ 
cillator,  u.sed  with  both  r-f  systems, 
is  a  type  QK518  or  QK691  back¬ 
ward-wave  oscillator  or  Carcino¬ 
tron.  This  tube  is  voltage  tunable 
over  a  frequency  range  of  from  2  to 
4  kmc  with  a  minimum  power  out¬ 
put  of  250  mw. 

A  1-kc  modulation  component  is 
added  to  a  received  c-w  signal 
sweeping  the  Carcinotron  voltage- 
tunable  delay  line  with  a  1-kc  saw¬ 
tooth  voltage  of  sufficient  amplitude 
to  frequency  modulate  the  local 
oscillator  over  a  range  of  several 
megacycles.  This  voltage  is  syn¬ 
chronized  with  a  1-kc  oscillator. 

During  operation  of  the  receiver 
from  2  to  75  kmc,  the  Carcinotron 
output  is  fed  through  an  adjustable 
attenuator  to  the  local  oscillator 
arm  of  a  frequency-selective  tee. 
This  tee  couples  the  local  oscillator 
signal  through  RG-55/U  cable  to 
an  appropriate  crystal  mount  or 
mixer  located  at  the  terminal  of 
the  receiving  antenna.  The  capaci¬ 
tance  of  the  crystal  holder  on  the 
crystal  mount  is  reduced  to  a  mini¬ 


NG.  1— Wida-rong*  racaiving  tyttam  appliad  to  antanno  pottarn  racordar  tyttam 


mum  to  provide  low  vswr  on  the 
coaxial  transmission  line. 

The  Carcinotron  delay  line  volt¬ 
age  required  to  tune  the  receiver 
to  a  specific  frequency  can  be  deter¬ 
mined  to  within  ±5  percent  by  re¬ 
ferring  to  a  receiver  tuning  chart. 
The  delay  line  voltage  is  metered 
for  the  purpose  of  tuning.  The 
Carcinotron  is  tuned  to  obtain  a  65 
me  difference  signal  between  the 
local  oscillator  fundamental  or  har¬ 
monic  and  the  received  signal. 
Normally,  reception  can  be  ob¬ 
tained  at  two  local  oscillator  fre¬ 
quencies  spaced  130  me  apart, 
either  of  which  may  be  used.  The 
65-mc  i-f  signal  is  coupled  by  the 
coaxial  cable  from  the  crystal 
mount  to  the  frequency-selective 
tee  through  which  it  is  channeled 
to  the  65-mc  i-f  amplifier. 

Double  Conversion 

The  low-frequency  r-f  system 
employs  double  conversion  to  per¬ 
mit  reception  in  the  frequency 
range  of  from  30  to  2,000  me  while 
using  the  Carcinotron  as  the  tun¬ 
able  local  oscillator.  A  low-fre¬ 
quency  antenna  is  coupled  through 
a  50-ohm  coaxial  cable  to  the  first 
mixer.  The  Carcinotron  output  is 
fed  through  the  variable  attenuator 
into  the  local  oscillator  input  of  the 
first  mixer.  A  signal  in  the  fre¬ 
quency  range  of  from  30  me  to  2 
kmc  reaching  the  first  mixer  is  con¬ 
verted  to  a  2.1-kmc  i-f  signal  by 
tuning  the  bwo  2.1  kmc  higher. 
The  high-Q  cavity,  located  between 
the  first  mixer  output  and  the 
second  mixer  input,  provides  the 
first  i-f  selectivity.  The  2,035-mc 
second  local  oscillator  signal  is  fed 
into  the  second  mixer  and  converts 
the  first  i-f  signal  into  a  65-mc 
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Boost  Receiver  Range 


By  C.  H.  CURRIE, 
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Video  Outputs 

Two  separate  i-f  amplifier  video 
outputs  are  provided.  The  first,  a 
linear  output  derived  from  a  crystal 
detector,  is  fed  to  the  vertical  de¬ 
flection  amplifier  of  the  monitor 
oscilloscope  and  to  the  afc  ampli¬ 
fier.  The  second  is  derived  irom  a 
square-law  bolometer  detector  and 
is  coupled  through  a  1-kc  band¬ 
pass  filter  to  the  output  connector 
for  the  antenna  pattern  recorder. 

The  receiver  includes  an  afc  sys¬ 
tem  which  compares  the  phase  of 
the  1-kc  i-f  amplifier  output  en¬ 
velope  with  that  of  the  sweep  volt¬ 
age  applied  to  the  Carcinotron  de¬ 
lay  line.  The  afc  phase  detector 
develops  an  error  voltage  propor¬ 
tional  to  the  magnitude  and  direc¬ 
tion  of  displacement  of  the  crest 
of  the  i-f  amplifier  output  wave¬ 
form  with  respect  to  the  center  of 
the  sawtooth  sweep  voltage.  This 
error  voltage  controls  the  Carcino¬ 


tron  delay  line  voltage  so  as  to  op¬ 
pose  a  phase  displacement.  This 
results  in  an  automatic  shift  of  the 
Carcinotron  frequency  to  compen¬ 
sate  for  a  change  in  the  received 
signal  frequency.  By  the  use  of 
a  narrow-band  limiting  afc  ampli¬ 
fier,  stable  afc  operation  is  obtained 
over  a  dynamic  signal  range  of  45 
db  or  more. 

When  receiving  a  square-wave 
modulated  signal,  the  transmitted 
signal  modulation  is  adjusted  to  a 
frequency  of  approximately  900 
cps.  This  assures  that  the  antenna 
pattern  recorder  pen  will  not  re¬ 
spond  to  the  beat  frequency  be¬ 
tween  the  square-wave  modulation 
and  the  1-kc  internal  oscillator. 

Harmonic  Mixing 

Frequency  multiplication  to  the 
microwave  region  is  often  accom¬ 
plished  by  harmonic  generation  in  a 
silicon  crystal. 


A  more  efficient  means  of  using 
the  crystal  harmonic  generator  in 
a  superheterodyne  receiving  system 
is  harmonic  mixing.  Harmonic 
mixing  is  a  method  of  generating 
the  harmonic  local  oscillator  signal 
and  mixing  in  the  same  crystal. 

A  microwave  crystal  holder 
which  may  be  used  for  this  purpose 
is  shown  in  Fig.  2.  The  fundamental 
local  oscillator  signal  is  introduced 
through  the  coaxial  output  jack  and 
is  applied  across  the  crystal.  With 
sufficient  applied  power,  the  non¬ 
linear  crystal  characteristic  results 
in  a  local  oscillator  signal  across  the 
crystal  which  is  rich  in  harmonics. 
Mixing  takes  place  by  the  applica¬ 
tion  of  the  signal  to  this  same 
crystal  and  by  adjusting  the  local 
oscillator  fundamental  frequency 
for  the  proper  harmonic  relation¬ 
ship  to  provide  the  required  i-f  sum 
or  difference  frequency. 

Since  the  frequency  of  the  signal 
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second  i-f  which  enters  the  i-f  am¬ 
plifier. 

This  circuit  is  a  synchronous 
single-tuned  amplifier  with  a  half¬ 
power  bandwidth  of  1  me.  Fre¬ 
quency  modulation  of  the  Carcino¬ 
tron  output,  provided  by  a  saw¬ 
tooth  voltage  applied  to  the  de¬ 
lay  line,  causes  an  i-f  signal,  de¬ 
veloped  from  a  c-w  receiver  input 
signal,  to  be  swept  across  the  pass- 
band  of  the  i-f  amplifier.  This  action 
results  in  an  i-f  amplifier  signal  out¬ 
put  with  an  envelope  representing 
the  band-pass  characteristics  of  the 
i-f  amplifier.  The  amplifier  char¬ 
acteristic  is  shaped  so  that  the  out¬ 
put  signal  envelope  displayed  on 
the  monitor  oscilloscope  has  the 
general  appearance  of  a  half-loop 
sine  wave. 


FIG.  2 — Crystal  hoMar  utod  for  harmonic 
mixing 
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FIG.  4 — Attanucrtion  of  lew-pou  filtor 


and  that  of  the  local  oscillator  har¬ 
monic  differ  only  by  the  i-f  fre¬ 
quency,  proper  adjustment  of  the 
movable  short  provides  a  maximum 
of  both  signal  and  harmonic  power 
at  the  crystal.  The  i-f  signal  ap¬ 
pears  across  the  coaxial  output  jack 
and  is  propagated  down  the  same 
cable  which  couples  the  local  oscil¬ 
lator  fundamental  signal  to  the 
crystal. 

Harmonic  mixing  considerably 
reduces  the  fundamental  local 
oscillator  power  that  must  be  fur¬ 
nished  to  the  crystal  as  compared 
to  the  method  using  a  conventional 
mixer.  The  problems  of  harmonic 
transmission  and  isolation  of  the 
harmonic  generator  from  the  mixer 
do  not  arise  with  harmonic  mixing. 

Oscillator  Power 

To  permit  harmonic  mixing  for 
the  reception  of  signal  frequencies 
above  4  kmc,  it  is  necessary  to  sup¬ 
ply  more  local  oscillator  power  to 


FIG.  5— Vtwr  of  froquoncy-toloctivo  too 


the  crystal  mixer  than  would  nor¬ 
mally  be  required  for  fundamental 
operation.  Since  this  local  oscil¬ 
lator  signal  is  supplied  to  the  mixer 
through  a  section  of  coaxial  cable 
varying  in  length  from  15  to  75 
feet,  power  loss  in  this  cable  must 
be  overcome.  The  power  output  of 
the  QK518  oscillator  is  sufficient 
for  this  purpose. 

The  crystal  holders  used  with  the 
receiver  are  conventional  holders 
normally  used  for  video  detection. 
It  has  been  found  that  a  reduction 
of  the  crystal  holder  output  jack 
capacity  to  a  minimum  is  required 
to  provide  a  better  match  of  the 
transmission  line  to  the  crystal. 
The  50-ohm  output  impedance  of 
the  QK518  is  matched  primarily  by 
the  adjustable  attenuator  and  the 
length  of  50-ohm  RG-55/U  cable. 

While  the  impedance  match  be¬ 
tween  the  QK518  and  the  crystal 
cannot  be  ideally  maintained  over 
the  entire  tuning  range,  a  sufficient 


match  is  obtained  to  maintain  ade¬ 
quate  crystal  current  at  all  fre¬ 
quencies.  During  normal  tuning  of 
the  receiver,  the  d-c  crystal  cur¬ 
rent  variation  does  not  generally 
exceed  a  ratio  of  4  to  1.  Part  of 
this  variation  results  from  the  nor¬ 
mal  power  fluctuation  of  the  QK518 
during  tuning. 

Current  Range 

It  has  been  found  that  a  range 
of  d-c  crystal  currents  of  from  1 
ma  at  10  kmc  to  4  ma  at  60  kmc 
is  sufficient  for  harmonic  mixing. 
This  represents  an  approximate 
range  of  fundamental  local  oscil¬ 
lator  power  applied  to  the  crystal 
of  from  1  mw  to  10  mw.  The  op¬ 
timum  value  of  crystal  current  is 
determined  by  adjusting  the  local 
oscillator  power  applied  to  the 
crystal  for  a  maximum  signal-to- 
noise  ratio.  The  normal  values  of 
crystal  current  are  not  excessive 
for  the  standard  crystals.  Continued 
use  of  crystals  operating  under 
these  conditions  has  shown  no 
noticeable  loss  of  sensitivity  from 
effects  of  crystal  current. 

Frequency-Selective  Tee 

The  use  of  a  single  coaxial  input 
cable  from  the  crystal  mixer  to  the 
receiving  system  requires  that  two- 
way  signal  transmission  take  place. 
This  consists  of  the  transmission 
of  the  local  oscillator  signal  from 


FIG.  6— Control  unit  of  rocoivor  lyttom  providot  controliiod  control  and  monitoring  focilitioi.  Automatic  froquoncy  control  provides  dynamic 
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the  receiving  system  to  the  crystal 
mixer  and  the  transmission  of  the 
i-f  signal  in  the  opposite  direction. 
This  method  of  operation  requires 
that  a  frequency-selective  tee  be 
employed  to  provide  signal  separa¬ 
tion  and  isolation. 

The  frequency-selective  tee  de¬ 
veloped  for  this  purpose  is  shown 
in  Fig.  3.  The  local  oscillator  sig¬ 
nal  is  introduced  into  arm  A  and 
is  coupled  through  the  16-/i^f  ca¬ 
pacitor  to  arm  B.  This  section  of 
the  frequency-selective  tee  acts  as  a 
50-ohm  transmission  line  for  fre¬ 
quencies  between  2  and  4  kmc. 

Arm  C  is  isolated  from  the  trans¬ 
mission  path  at  these  frequencies 
by  the  transmission-line  filter 
located  in  arm  C.  This  filter  is  a 
varying-impedance  low-pass  filter 
with  a  frequency  cutoff  at  1.2  kmc. 
The  filter  consists  of  six  low-pass 
sections  which  provide  an  attenua¬ 
tion  characteristic  as  shown  in  Fig. 
4. 

The  lumped  capacitance  located 
in  arm  A  has  negligible  reactance 
to  the  2-  to  4-kmc  local  oscillator 
signal.  The  vswr  of  the  transmis¬ 
sion  line  from  A  to  B  is  maintained 
at  less  than  2  to  1  over  the  local 
oscillator  frequency  range  as  shown 
by  Fig.  5. 

The  second  transmission  path  of 
the  frequency-selective  tee  is  from 
arm  B  to  arm  C.  The  i-f  signal 
entering  arm  B  is  partially  isolated 
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from  arm  A  by  the  reactance  of  the 
lumped  capacitance.  The  transmis¬ 
sion-line  filter  located  in  arm  C  ap¬ 
pears  as  a  low  loss,  50-ohm  trans¬ 
mission  line  to  the  i-f  signal.  The 
isolation  of  arm  A  afforded  by  the 
15-nfif  capacitor  is  sufficient  to  pro¬ 
vide  negligible  i-f  signal  loss.  The 
path  from  arm  B  to  arm  C  fur¬ 
nishes  d-c  continuity  permitting 
crystal  current  to  be  monitored  in 
the  receiving  system. 

Control  Unit 

Centralization  of  the  controls  and 
meters  necessary  for  adjusting  and 
monitoring  the  receiving  system  is 
provided  by  the  control  unit  shown 
in  Fig.  6. 

Internal  oscillator  V,  is  a  lamp- 
bridge  oscillator  which  generates  a 
90-v  peak-to-peak  sine  wave  for  the 
purpose  of  establishing  a  reference 
frequency  for  the  local  oscillator 
sweep  circuit  and  for  the  afc 
circuit. 

The  frequency  of  the  oscillator 
(925  cps  to  1,075  cps)  is  set  by  con¬ 
trol  R,.  The  level  of  the  output  volt¬ 
age  is  set  by  oscillator  feedback 
control  R,.  The  oscillator  output  is 
coupled  to  the  grids  of  both  halves 
of  tube  Cathode  follower  V,4 
feeds  into  transformer  T,  which 
furnishes  a  phase-reference  signal 
to  the  afc  phase  detector.  This  out¬ 
put  is  a  center  tapped  280-v  peak- 
to-peak  sine  wave. 

Tubes  V,B  and  comprise  an 
adjustable  phase  shifter  which  pro¬ 
vides  SOO-deg  phase  displacement 
of  the  1-kc  signal.  This  phase  ad¬ 
justable  signal  is  applied  to  sym¬ 
metrical  cathode-coupled  clipper  V 
which  provides  a  60-v  peak-to-peak 
square-wave  output  coupled 
through  cathode  follower  F,*  to  the 
differentiating  circuit  CrR,.  Posi¬ 
tive  pulses  appearing  across  R, 
trigger  sawtooth  generator  V,. 
Tube  provides  bootstrap  action 
for  the  sawtooth  generator.  The 
sawtooth  voltage  is  coupled  to 
Carcinotron  frequency  modulation 
control  R,. 

The  voltage  Eicross  i?,  is  coupled 
to  cathode  follower  V„.  The  secon¬ 
dary  impedance  of  T„  located  in  the 
cathode  circuit  of  V„  is  less  than 
50  ohms  and  the  available  peak  saw¬ 
tooth  voltage  across  the  secondary 
is  13  V.  The  secondary  of  T,  is  in 
series  with  the  Carcinotron  delay 


line  ground  and  the  Carcinotron 
power  supply  common  and  provides 
frequency  modulation  of  the  car¬ 
cinotron. 

Output  of  tube  Vm  is  coupled  to 
the  horizontal  sweep  input  ter¬ 
minals  of  the  monitor  oscilloscope 
providing  the  indicator  sweep. 

Afc  Circuit 

Input  to  the  afc  amplifier  circuit 
is  obtained  from  the  crystal  de¬ 
tector  output  of  the  i-f  amplifier. 
The  input  waveform  is  the  1-kc 
swept  i-f  amplifier  bandpass  char¬ 
acteristic  curve  having  an  ampli¬ 
tude  between  i-f  amplifier  satura¬ 
tion  and  the  i-f  amplifier  noise 
level. 

The  afc  amplifier  input  circuit 
is  a  high-gain  selective  stage  com¬ 
prised  of  Vi  and  tuned  circuit 
Li-Ci.  This  selective  stage  removes 
the  harmonic  components  from  the 
input  signal  and  furnishes  a  1-kc 
sine  wave  to  the  grid  of  V..  Stages 
V„  Vi  and  F,#  are  cathode-coupled 
clippers  which  symmetrically  limit 
the  1-kc  signal  and  provide  a  sig¬ 
nal  output  with  a  constant  ampli¬ 
tude  over  a  dynamic  range  of  in¬ 
put  signals  of  greater  than  50  db. 
The  final  cathode-coupled  clipper 
plate  circuit  contains  a  1-kc  high-Q 
tuned  circuit  which  provides  a  sine- 
wave  output.  This  output  is  coupled 
to  the  grid  of  amplifier  F„. 

Transformer  T,  in  the  plate  cir¬ 
cuit  of  F„  couples  the  1-kc  s'we 
wave  to  the  afc  phase  detecto-.  The 
phase  detector  compares  tlj  pha.se 
of  this  signal  with  the  phase  refer¬ 
ence  signal  obtained  from  the  out¬ 
put  of  F,. 

The  phase  detector  output  is  a 
dn;  voltage  which  appears  across 
afc  gain  control  potentiometer  R:.. 
For  a  90-deg  phase  relationship  be¬ 
tween  the  phase  signal  and  the 
phase  reference  voltage,  detector 
output  is  zero;  for  a  0  or  180-deg 
phase  relationship,  the  output  is 
either  ±30  v  d-c.  The  output  volt¬ 
age  metered  by  A/,  is  coupled  to  a 
differeutial  amplifier  in  the  Carcino¬ 
tron  power  supply. 

Switch  Si  in  the  off  position  re¬ 
moves  the  1-kc  sine-wave  signal 
from  the  grid  of  F„.  This  pro¬ 
vides  zero  phase  detector  output 
voltage  and  permits  meter  balance 
potentiometer  R,  to  be  adjusted  for 
a  zero  afc  null  meter  reading. 
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Two-Terminal 

Tabulation  of  important  characteristics  of  commercially  available  pnpn  and 
pnpm  semiconductor  switching  diodes.  Note  differences  between  symbols 


By  T.  P.  SYLVAN,  Application  Engineer,  Semiconductor  Products  Dept.,  General  Electric  Co.,  Syracuse,  N.  T. 


During  the  past  two  years,  a  number  of  solid-state 
switchiner  diodes  have  been  introduced  commercially. 
All  of  the  presently  available  diodes  of  this  type  are 
listed  in  Table  1.  Specifications  listed  are  for  illus¬ 
tration  only. 

All  diodes  listed  are  pnpn  or  pnpm  devices  with 
two  terminals.  Figure  lA  shows  construction  of  the 
diodes  together  with  terminology  used  to  designate 
various  regions  and  junctions.  In  accordance  with 
proposed  AIEE  standards,  the  various  junctions  and 
regions  are  labeled  according  to  their  function  and 
a  subscript  is  used  to  designate  the  type  of  semi¬ 
conductor  material.  This  method  avoids  any  am¬ 
biguity  in  identifying  the  regions  of  a  pnpn  device. 

A  number  of  manufacturers  have  introduced  their 


own  symbols  for  their  devices  which  are  given  also 
in  the  table  as  are  the  present  IRE  symbols.  General 
voltage-current  characteristic  of  a  switching  diode 
is  shown  in  Fig.  IB.  Forward  voltage  and  current 
(V r,  Ir)  correspond  to  the  quadrant  in  which  the 
switching  characteristics  occur.  The  reverse  voltage 
and  current  ( V*,  /,)  correspond  to  the  opposite  quad¬ 
rant.  Maximum  forward  voltage  which  the  device  can 
maintain  is  called  the  breakover  voltage,  Vt„  and  the 
current  at  this  point  is  called  the  breakover  cur¬ 
rent  Ito. 

A  switching  diode  can  be  turned  on  by  momen¬ 
tarily  exceeding  the  breakover  voltage.  The  device 
will  then  remain  in  the  on  condition  as  long  as  a 
forward  current  flows  which  is  greater  than  the  hold- 


TABLE  I— Trade  Names,  Symbols,  Characteristics  of  Commercially  Available 
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ing  current,  /«.  If  the  forward  current  falls  below 
Ih  for  a  short  time,  the  device  will  turn  off  and  revert 
to  the  blocking  state. 

Reverse  voltage-current  characteristic  of  a  pnpn 
diode  may  exhibit  a  blocking  characteristic  similar 
to  that  of  a  conventional  rectifier  as  shown  by  the 
solid  line  in  Fig.  IB.  For  a  device  having  this  type  of 
reverse  characteristic,  the  peak  inverse  voltage  and 
reverse  breakdown  voltage  are  measured  anJ  speci¬ 
fied  in  a  manner  similar  to  that  employed  with  con¬ 
ventional  rectifiers. 

For  some  devices  the  reverse  voltage-current  char¬ 
acteristic  exhibits  a  conducting  characteristic  as 
shown  by  the  dotted  line  in  Fig.  IB.  When  devices  of 
this  type  are  used  in  applications  where  they  must 
withstand  a  reverse  voltage,  a  series  rectifier  must  be 
used.  A  series  rectifier  will  increase  total  forward 
voltage  drop  and  reduce  switching  efficiency. 

In  the  next  issue  of  Electronics,  three-terminal 
solid-state  thyratrons  will  be  tabulated. 
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FIG.  1— Schamotic  diagram  and  tarminology  far  a  pnpn  diada  (A) 
and  charactarislic  curva  of  pnpn  dioda  with  laro  basa  currant  (B) 
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Amplitude  Slicer 

Rectangular  waveform,  obtained  by  simple  circuit,  represents  a  pulse  width 
proportional  to  the  time  spent  by  the  signal  between  specified  voltage  levels. 

Circuit  is  used  to  determine  probability  amplitude  density  functions 

By  T.  A.  BICKART,  The  Johns  Hopkins  University  School  of  Engineering,  Radiation  Ltab.,  Baltimore,  Md. 


WHEN  SEEKING  information  of 
probability  amplitude  den¬ 
sity  functions  in  statistical  meas¬ 
urements  of  signals,  noise  and/or 
determinate  signals  it  is  necessary 
to  design  a  circuit  capable  of  yield¬ 
ing  a  rectangular  output  pulse  that 
has  a  width  proportional  to  the  time 
spent  by  the  input  signal  between 
specified  voltage  levels.  This  rela¬ 
tionship  is  shown  in  Fig.  1. 

A  number  of  circuits  have  been 
developed  to  produce  such  charac¬ 
teristics*,  however  these  methods 
required  excessive  circuitry.  This 
paper  describes  a  simplified  tech¬ 
nique  that  obtains  the  desired  out¬ 
put  with  minimum  components. 


The  Schmitt  trigger  serves  as  the 
basic  building  block  for  the  ampli¬ 
tude  window.  But  since  off-on  trig¬ 
gering  occurs  at  a  single  level,  the 
familiar  Schmitt  circuit  is  modi¬ 
fied  so  that  triggering  will  also  take 
place  on  a  second  and  higher  volt¬ 
age  level.  Although  a  conventional 
dual  control  pentode  such  as  a  5725 
will  work,  a  pentagrid  amplifier 
was  used  for  its  higher  second  con¬ 
trol  grid  to  plate  g„. 

Triggers 

In  the  experimental  circuit  devel¬ 
oped,  Fig.  2,  the  pentagrid  ampli¬ 
fier  F,  turns  off  the  plate  current 
after  the  grid  passes  through  the 


second  voltage  level.  The  pentagrid 
is  operated  with  the  second  control 
grid  clamped  to  the  cathode  during 
normal  triggering. 

The  grid  potential  of  V,  is  lifted 
to  the  triggering  level  by  the  cath¬ 
ode  output  of  a  phase  splitter. 
After  the  input  signal  triggers  V, 
on,  it  continues  to  increase  to  a 
second  trigger  level  through  the 
coupling  of  the  plate  of  V,  to  the 
screen  grids  of  the  pentagrid. 
While  V,  is  on,  the  rising  input  sig¬ 
nal  continues  to  bring  the  potential 
of  the  plate  of  F,  down.  This  un¬ 
clamps  the  suppressor  from  the 
cathode  of  Fi  and  continues  to  de¬ 
crease  the  suppressor  voltage,  caus- 


FIO.  I — Inpul-outpul  charactarittict  of  am- 
plifudo  window  circuit 


FIG.  2— Amplitudo  window  triggor  show¬ 
ing  circuit  wovoform  at  critical  points.  Tho 
familiar  Schmitt  trigger  is  hors  modiflod 
so  that  triggering  will  take  place  on  a 
second  and  higher  voltage  level  This 
circuit  obtains  a  trigger  on  the  positive 
portion  of  the  input  signal 
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Circuit  lokut  up  a  minimum  amount  of  tpoco 


ing  plate  current,  which  is  switched 
to  the  screen,  to  decrease. 

The  rising  plate  voltage  in  V, 
brings  V,  to  its  grid  cutoff  po¬ 
tential.  Regenerative  action  trig¬ 
gers  V,  on  and  the  plate  circuit  of 
V,  off.  After  the  second  trigger  op¬ 
eration  has  taken  place,  it  is  neces¬ 
sary  that  the  cathode  current  of  V, 
not  go  to  zero.  This  would  occur  if 
the  cathode  were  to  become  so  posi¬ 
tive  as  to  exceed  the  control  grid 
potential  by  more  than  the  cutoff 
potential.  If  this  did  happen,  then 
reducing  the  input  signal  level  to 
a  point  which  brings  the  suppres¬ 
sor  into  clamp  with  the  cathode 
would  not  cause  V,  to  trigger  on, 
and  V,  off,  for  there  would  be  no 
screen  current  to  switch  to  the 
plate  and  cause  the  triggering  ac¬ 
tion. 

Barring  this  situation,  V,  is  trig¬ 
gered  on  and  V,  off  as  the  signal  re¬ 
turns  through  the  second  trigger 
level.  After  passing  back  through 
the  first  trigger  level,  the  circuit 
returns  to  its  normal  state. 

Additional  circuit  considerations 
led  to  the  clamping  of  the  grid  of 
V,  at  a  potential  slightly  higher 
than  the  cathode  potential  of  V, 
with  the  cathode  current  of  F,  cut 
off.  This,  in  effect,  prevents  the 


phase  splitter  from  increasing  the 
cathode  potential  of  V,  and  F,  as 
tne  second  trigger  level  is  reached 
through  the  suppressor  circuit. 
For,  if  the  cathode  potential  were 
to  increase  too  far,  the  second  trig¬ 
ger  action  could  not  take  place,  as 
the  rising  potential  of  F,  would  not 
bring  F,  to  cutoff. 

A  caution  is  necessary:  if  the 
clamping  potential  is  too  low,  the 


MODIF  OF 
level 

NETWORK^ 


4300V  -300V 


FIG.  3— AmpUtudo  window  circuit  con  b« 
triggurud  on  tho  nogotivo  portion  of  tho 
input  signal  by  using  this  modification 


gain  of  the  circuit  cannot  be  made 
unity  as  F,  is  brought  into  the  con¬ 
ducting  stage. 

The  hysteresis  encountered,  as  in 
the  regular  Schmitt  circuit,  can  be 
treated  in  a  normal  manner*. 

Window  Width 

With  the  window-width  adjust, 
R,,  set  to  maximum  value  thus 
yielding  maximum  window  width, 
signals  are  triggered  between  8.5v 
and  6v  at  the  first  input  triggering 
level.  At  the  second  level,  signals 
are  triggered  between  22v  and 
21.2v.  Attempts  to  reduce  the 
hysteresis  below  2v  have  resulted 
in  the  loop  gain  falling  below  unity 
so  that  the  operation  is  no  better 
than  a  clipping  and  gating  circuit. 

Clamping  the  plate  of  F,  with 
IN  100  diodes  allows  a  rise  or  decay 
time,  0.1  to  0.9  of  0.4  ftsec 
and  a  minimum  output  pulse  width 
of  2  fisec.  Circuit  waveforms  at 
critical  points  are  shown  in  Fig.  2. 

The  window  width  can  be  varied 
from  about  16v  to  lOv  by  R,.  Fur¬ 
ther  reduction  results  in  faulty  op¬ 
eration  due  to  unclamping  of  the 
second  control  grid  before  the  cir¬ 
cuit  has  passed  through  its  first 
triggering  level.  The  window  may 
be  adjusted  for  a  look  at  a  given 
percentage  of  the  peak-to-peak  in¬ 
put  signal  at  a  particular  level. 

A  circuit  to  obtain  a  trigger  on 
the  negative  portion  of  the  input 
signal.  Fig.  3,  includes  a  clipping 
network  and  a  level-control  modifi¬ 
cation:  insertion  of  a  clamp.  In 
essence,  the  clipper  slices  a  por¬ 
tion  out  of  the  input  signal  which 
is  wider  than  the  window  width  and 
the  clamping  diode  clamps  the 
negative  portion  of  the  clipped 
waveform  at  a  potential  just 
smaller  than  the  first  triggering 
level. 

This  work  was  carried  out  under 
contract  AF33  (616)-3374. 
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By  ROBERT  B.  DOME,  Consulting^  Engineer,  Television  Receiver  Dept.,  General  Electric  Co.,  Syracuse,  N.  Y. 


Inexpensive  Sound  for 

Readily  available  low-cost  tubes  and  components  are  used  for  new  sound 
system.  Features  are:  a-m  compression  from  12  to  24  db;  peak-to-peak 
a-f  output  of  60  V  with  cancellation  of  undesired  a-m  fundamental 


Development  of  the  Delta  sound 
system  for  tv  receivers  was 
undertaken  in  an  effort  to  make 
available  a  less-expensive  sound 
system  than  the  ratio  detector. 

The  Delta  system  consists  of  four 
principal  parts:  The  first  is  a  4.5- 
mc  pentode  amplifier  fed  from  a 
take-off  circuit  connected  or  coupled 
to  the  plate  circuit  of  the  receiver 
video-frequency  amplifier.  Second 
is  a  diode  a-m  compressor  connected 
or  coupled  to  the  plate  circuit  of  the 
4.5-mc  pentode  amplifier.  The  third 
part  is  an  f-m  detector  consisting 
of  a  discriminator  circuit  and  a 
triode  operating  as  a  power  detector 
(bias  detector  or  plate-bend  de¬ 
tector)  with  provision  for  cancel¬ 
ling  out  residual  fundamental 


For  complete  deeign  detaile  on  the 
diode  compreHsor  see  page  74 


frequency  a-m.  The  fourth  part  con¬ 
sists  of  a  volume  control,  audio 
power  amplifier  and  loudspeaker. 

The  three  features  that  distin¬ 
guish  the  system  are  a-m  compres¬ 
sion,  high-level  audio  output  f-m 
detection  and  fundamental  fre¬ 
quency  a-m  cancellation. 

Cost  Analysis 

An  analysis  of  the  ratio-detector 
system  showed  that  expensive  items 
were  the  6T8  triple  diode  high-mu 
triode,  the  elaborate  triple-winding 
discriminator  transformer  and  the 
electrolytic  capacitor  in  shunt  with 
the  detector  self-bias  resistor. 

The  ratio  detector  has  good 
a-m  rejection  characteristics  and 
the  output  is  balanced  for  a-rh.  Its 
output  is  low,  however,  because  of 
the  relatively  low  impedance  of  the 
detector  system.  Because  of  this 


factor,  it  was  necessary  to  add  a 
stage  of  a-f  amplification  between 
the  detector  and  power  amplifier. 

The  schematic  diagram  of  the 
Delta  sound  system  as  applied  to  a 
portable  tv  receiver  is  shown  in  Fig. 
1.  Inductance  L,  is  adjusted  to 
maximize  the  4.5-mc  drive  to  the 
3AU6.  Transformer  T,  is  a  bifilar 
coil.  Its  inductance  is  adjusted  to 
tune  the  capacitance  in  shunt  with 
the  coil  to  4.5  me.  Coil  L,  is  tuned 
with  its  150-/i/if  shunting  capacitor 
to  a  frequency  slightly  above  4.5  me. 

The  pentode  amplifies  the  incom¬ 
ing  4.5-mc  signal.  When  the  r-f 
voltage  between  grid  and  ground  is 
of  sufficient  magnitude,  the  tube 
acts  as  an  a-m  limiter.  Output  of 
the  pentode  is  acted  upon  by  the  di¬ 
ode  circuit  to  reduce  the  percentage 
modulation  of  any  a-m  present. 
Amount  of  compression  has  been 
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measured  in  the  range  from  12  to  by  the  diode  compressor  will  also  be  be  present  on  the  incoming  f-m  sig- 

over  24  db.  detected  by  the  triode.  For  ex-  nal.  The  principle  upon  which  com- 

The  resultant  r-f  wave  now  only  ample,  during  a  positive-going  a-m  pression  depends  is  that  of  a  dy- 

lightly  modulated  in  amplitude,  ex-  cycle,  plate  current  of  the  triode  namic  change  of  the  r-f  load  line  in 

cites  the  grid-cathode  elements  of  will  increase.  This  causes  a  nega-  the  pentode  plate  circuit, 
the  triode.  This  excitation  is  re-  tive-going  audio  pulse  to  appear  at  Figure  2  shows  the  elements 
ceived  as  follows:  The  100-/n/if  ca-  the  audio  output  terminal.  Cancel-  making  up  the  diode  compressor  to- 
pacitor  is  chosen  so  that  some  r-f  lation  of  this  effect  is  achieved  as  gether  with  the  operational  charac- 

exists  across  it  as  part  of  the  tuned-  follows:  The  same  positive-going  teristics.  Curve  1  represents  the 

circuit  current  in  transformer  T,.  a-m  cycle  at  the  diode  rectifier  will  peak  r-f  output  voltage  obtainable 
Voltage  across  the  100-/i^tf  ca-  cau.se  a  negative-going  audio  pulse  as  a  function  of  pentode  r-f  grid 
pacitor  is  transferred  to  the  triode  to  appear  across  the  3,000-ohm  a-m  voltage  e,  when  the  diode  is  made 
grid  through  the  0.047-fif  capacitor  rejection  control  resistor  in  series  inoperative  by  turning  off  its  heater 
and  tank  circuit  consisting  of  L.  with  the  0.15-jif  capacitor.  Since  supply.  This  load  is  the  usual  tuned 
and  the  150-/ii/if  capacitor.  the  triode  grid  is  coupled  to  this  circuit  loss  load  R,.  Curve  2  repre- 

The  tank  circuit  in  conjunction  point  by  the  0.047-^f  capacitor,  the  sents  the  peak  r-f  voltage  obtain- 

with  the  capacitance  between  the  grid  receives  a  negative-going  able  when  the  diode  is  permitted  to 

triode  grid  and  ground  forms  a  fre-  pulse.  The  triode  amplifies  this  rectify  so  that  the  additional  load 

quency-selective  or  discriminator  pulse  in  the  normal  manner  of  an  of  supplying  the  diode  plate  loss 

circuit  whereby  amplitude  of  the  amplifier  causing  the  plate  current  and  the  power  dissipated  in  the  d-c 
r-f  signal  at  the  grid  is  a  function  to  decrease  giving  a  positive-going  load  resistance  R  is  placed  in  shunt 
of  the  r-f.  The  grid-cathode  region  audio  pulse  at  the  audio  output  ter-  with  the  initial  circuit  loss  resist- 

of  the  tube  rectifies  this  r-f  voltage  minal.  By  choosing  the  rejection  ance  R,.  Curve  3  represents  the  di- 

and  causes  a  bias  to  be  developed  control  resistor  to  provide  just  the  rect  voltage  obtained  across  load  te¬ 
as  the  result  of  grid-current  flow  right  amount  of  cancelling  voltage,  8i.stor  R. 

through  the  10-megohm  grid  leak,  the  fundamental  frequency  compo-  Suppose  there  is  no  a-m  present 
This  voltage  is  stabilized  by  the  nent  of  the  disturbing  a-m  may  be  and  the  input  is  «„  as  shown  by  the 

relatively  large  0.047-^f  capacitor  removed  or  reduced  to  a  low  level.  dotted  line  in  Fig.  2.  This  dotted 

so  that  the  triode  can  act  as  a  power  n-  w  r  intersects  curves  2  and  3  as 

detector  for  r-f  envelope  changes  *  ompressor  shown.  If  a  sudden  negative  pulse 

at  a-f  rates.  Function  of  the  diode  is  to  com-  of  a-m  occurs,  e„  drops.  The  diode 

Any  residual  a-m  not  removed  press  the  undesired  a-m  that  may  rectifier  will  continue  to  rectify  un- 


I 

Television  Receivers 


FIG.  3— Circuit  diagram  of  discriminator 


Portablo  tv  chassis  incorporating  now 
sound  system 
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til  the  peak  r-f  output  voltage 
reaches  the  direct  voltage  stored 
across  capacitor  C,  To  find  where 
this  occurs  on  curve  1,  draw  the 
horizontal  line  from  the  intersec¬ 
tion  of  the  dotted  line  with  curve 
3  until  it  intersects  curve  1.  This 
horizontal  line  is  shown  by  long 
dashes.  Now  drop  a  perpendicular 
from  the  last-named  intersection  to 
the  e,  axis  at  e„.  Thus,  it  is  de¬ 
duced  that  the  downward  mod¬ 
ulation  capability  of  the  diode 
compressor  before  it  becomes  in¬ 
effective  is  given  by 

fn  „  <*»!  ~  _  j  _  *»* 

Cgl  €gl 

Meanwhile,  the  change  in  level 
of  the  voltage  e  across  the  tank  is 
the  voltage  difference  between 
curves  2  and  3  along  the  dotted  line. 
If  the  downward  modulation  by  this 
change  is  called  M,  then 

Af  =  1  -  17 

where  17  is  the  diode  rectification 
efficiency  factor. 

The  modulation  compression 
factor,  expressed  as  a  number 
greater  than  unity  is 


M 


1  —fiL 
1  —  17 


If  Tj  =  6,  it  means  that  the  resid¬ 
ual  modulation  is  i  of  the  un¬ 
compressed  modulation.  Examina¬ 
tion  of  the  equation  shows  that  the 
amount  of  compression  increases  as 
7}  improves  or  approaches  unity. 

Discriminator 


The  discriminator  circuit  is  a 
simple  one  consisting  of  two  ca¬ 
pacitances  and  one  inductance. 
Since  one  of  the  two  capacitances  is 
the  input  capacitance  to  a  tube,  the 
physical  parts  of  the  discriminator 
reduce  to  only  one  capacitor  and  one 
inductor. 

The  r-f  circuit  is  shown  in  Fig. 
3.  A  source  of  f-m  waves,  e„  feeds 
a  network  consisting  of  a  shunt- 
tuned  tank  circuit  L,C,  in  series 
with  the  tube  input  capacitance  C,. 
A  resistance  R  shown  across  L.C, 
represents  the  effective  resistance 
of  the  tank  caused  by  tank-circuit 
losses.  The  ratio  of  e,  to  e,  is 

1  r  u  -  (/•//»•)  1* + 1 T'* 

Cl  I  “  L  <?*  ii  -  (^//.’)i’  + 1  j 

assuming  that 


a  -  C,  -I-  (C,/C,)  or  C,  =  C,/(o  -  1) 
Ll('t  =  l/Wo* 

Q  =  R/u  Li 

Figure  4  shows  plots  of  the  mag¬ 
nitude  of  e,/e,  for  various  Q’s  for 
o  =  1.04.  Translated  to  4.5-mc 
terms,  a  variation  of  0.011  is 
equivalent  to  50  kc  which  is  the 
maximum  peak-to-peak  deviation. 
A  reasonably  linear  section  of  the 
Q  =  50  or  Q  =  100  curve  may  be 
used  centered  at  about  0.986. 

In  the  discriminator  circuit, 
wider  separation  of  peaks  is  obtain¬ 
able  by  increasing  the  factor  o. 
Flatter  slopes  and,  at  the  sam? 


FIG.  4— Frequency  retponee  of  detector 
network 


time,  wider  peak  separations  are  ob¬ 
tainable  with  lower  Q  values.  For 
example,  if  a  3AV6  triode  section 
is  used,  input  capacitance  (tube, 
socket  and  strays)  is  about  six  p^if. 
With  o  =  1.04,  the  tank  capacitor 
across  L,  is. 

The  tank  is  tuned  to 


4,.~.00  kc 
0.986 


4,.')63  kc 


Fixed  bias  for  the  power  detector 
may  be  obtained  from  a  suitable 
negative  voltage  elsewhere  in  the 
receiver  or  it  may  be  self-generated 
by  grid-cathode  rectification.  A 
grid  leak  of  10  megohms  is  used. 
An  audio  coupling  capacitor  of 
about  0.05  to  0.1  pf  will  keep  distor¬ 
tion  at  low  audio  frequencies  at 
reasonably  low  levels. 

Discriminator -circuit  driving 
voltage  developed  across  the  100-pfif 
capacitor  in  Fig.  1  is  found  best  by 
trial.  Size  of  this  capacitor  depends 


upon  r-f  current  flowing  through  it, 
plate  voltage  on  the  triode,  ampli¬ 
fication  factor  of  the  triode  and 
shunting  effect  of  the  a-m  rejection 
control  resistor.  This  capacitor  will 
lie  in  the  range  from  50  to  500  71/if. 

A-M  Cancellation 

The  fundamental  component  of 
the  undesired  a-m  is  cancelled  by 
returning  the  grid-leak  bypass  ca¬ 
pacitor  through  the  a-m  rejection- 
control  resistor  to  ground  instead 
of  directly  to  ground.  Value  for 
this  resistor  will  vary  depending 
upon  other  circuit  values  and  tube 
characteristics.  The  range  of  values 
is  usually  somewhere  between  500 
and  2,000  ohms.  It  is  suggested 
that  in  the  design  stage  a  3,000-ohm 
rheostat  be  inserted  in  the  circuit 
for  this  resistor  and  that  it  be  ad¬ 
justed  for  best  a-m  rejection  or 
fundamental  cancellation. 


Deemphasis 

The  deemphasis  time  constant 
may  be  adjusted  by  selecting  the 
proper  capacitance  for  the  ca¬ 
pacitor  which  bypasses  the  triode 
anode  to  ground.  Three  resistances 
in  parallel  form  the  resistive  com¬ 
ponent  of  the  deemphasis  network. 
They  are  the  volume  control,  plate¬ 
coupling  resistor  and  the  internal 
plate  resistance  of  the  triode. 

In  a  typical  example,  assuming 
the  coupling  resistor  is  one  meg¬ 
ohm,  the  potentiometer  is  500,000 
ohms  and  the  tube  plate  resistance 
is  165,000  ohms,  the  total  shunt 
resistance  becomes  110,000  ohms. 
If  the  deemphasis  time  constant  t 
is  75  fisec,  the  value  for  the  plate 
bypass  capacitor  is 


75  X  10-* 
110,000 


680 


Detector  Output  Level 

With  a  B-f-  of  250  v  for  the  de¬ 
tector  tube  and  with  a  frequency 
deviation  of  ±25  kc,  a  peak-to-peak 
maximum  audio  voltage  of  about 
60  V  may  be  expected.  The  voltage 
depends  on  various  circuit  param¬ 
eters  so  that  it  may  be  as  low  as 
40  V  or  as  high  as  90  v  depending 
upon  the  particular  design. 

This  level  of  voltage  is  sufficiently 
high  so  that  a  conventional  audio 
power  output  tube  may  be  driven 
directly  from  the  detector. 


68 


February  27.  1959  -  ELECTRONICS 


Powdered  Magnets 

Recent  advances  in  pov/der  metals,  ferrites  and  intermetallics  have  greatly  in¬ 
creased  range  of  pressed  and  sintered  magnet  properties 


By  George  Sideris,  A-ssociate  KdUor 


Sintered  or  pressed  powder  permanent  mag^nets  are 
widely  used  in  electronic  components  and  instru¬ 
ments,  particularly  when  large  quantities  of 
miniature  magnets  are  required. 

There  has  been  considerable  activity  in  this  field 
in  recent  years.  Table  I  summarizes  properties  re¬ 
ported  for  some  of  these  magnet  materials. 

High  resistivity  of  oxide-type  magnets  suits  them 
for  high  frequency  applications.  Ferromagnetic  prop¬ 
erties  of  barium  ferrite,  particularly  with  substitu¬ 
tion  of  iron  oxide  by  aluminum  oxide,  has  led  to  its 
consideration  for  uses  at  high  microwave  frequencies. 

Research  reports  indicate  that  the  full  potential 
of  superfine  powders  has  not  yet  been  attained  with 
conventional  materials.  As  with  high-permeability 
core  materials,  properties  can  be  varied  widely  with 
pressing  technique. 


MANUFACTURING — Conventional  manufacturing 
techniques  may  be  used  to  produce  elongated  single¬ 
domain  magnets.  Good  tolerances  are  obtained 
without  grinding,  the  magnets  can  be  machined 
like  cast  iron,  and  soldered. 

In  processing  bismanol,  intermetallic  crystals  are 
produced  from  molten  bismuth  and  powdered  man¬ 
ganese.  The  compound  is  pulverized,  then  hot  pres.sed 
in  a  magnetic  field.  Although  its  Curie  temperature 
is  360  C,  the  bismuth  will  melt  at  271  C  and  un¬ 
coated  magnets  corrode  at  room  temperature. 

In  general,  applications  of  sintered  metals  will 
take  advantage  of  their  physical  strength,  high 
remanence  and  energy  product,  or  high-temperature 
stability.  The  oxides  and  ferrites  give  high  coercive 
forces  and  resistance  to  demagnetization.  As  Table 
I  shows,  powders  give  a  wide  range  of  properties. 


TABLE  1— Nominal  PropOTties  of  Permanent  Magnets  Produced  by  Powder  Metallurgy 


Material 
and  Process 

Com  |>oHi  lion 
(balance;  Fe) 

Residual 
Indiie- 
1  ion 
(kilo- 
gauss) 

(’.oercive 

Fiiree 

(oersted) 

Bllo-. 

fgauss- 

oerste<l 

X  io-«) 

Flux 
Density 
al  Ril,„„ 
^kilo- 
gauss) 

FJee 

Resis¬ 

tivity 

(^ohm- 

cm) 

C.urie  Density 
Temp  (Ib/in*) 

(“C) 

SINTERED  ALLOYS 

Alni(X)  II . 

10  Al.  17  Ni.  12.5  Co,  6  Cii 

7.2 

550 

15 

4  4 

68 

800 

0.243 

Aliiico  IV . 

12  Al.  28  Ni,  5  Co 

5 . 5 

730 

1  25 

3.1 

68 

760 

0  232 

Alnico  V . 

8  Al,  14  Ni.  24  Co,  3  Cu.  1  T’i 

10.5 

6(H) 

3  8 

8  15 

47 

860 

0.241 

Ilciiialloy,  .Comol . 

12  Co.  17  .Mo 

10.5 

230 

11 

6.9 

45 

900 

0.295 

(Indalloy  is  similar) .... 
Cunico . ’ . 

50  Cu,  21  Ni,  29  Co 

2  5 

800 

0 . 55 

,  , 

24 

. 

0  3 

Platimini-oolwit . 

77  Pt,  23  C.O 

4  4 

2,800 

3  3 

— 

28 

600 

0  46 

SINTERED  O.XIDES 

Vectolite. : . . ; . . . 

F)b-Co  oxides 

16 

900 

0.5 

0  94 

225X10* 

.540 

0.113 

2  1 

1,6.50 

2,000 

1 

1  1.3 

10“ 

450 

0  17 

“  “  oriented 

Ba-Fe  oxides 

3  9 

3.5 

2X10“ 

0  17 

PRICSSED  POWDERS 

Resin  bonded . 

Fe-Co  oxides 

1.1-1. 4 

700-800  i 

0  21-0.3 

_ 

_ 

_ 

_ 

Bismanol . 

79  Bi,  21  Mn 

4.8 

3,650 

5  3 

2  64 

— 

360 

0  25 

■  Pure  iron . 

Micropowder 

5-6  6 

390-600 

1-1  1 

.3  65- 

475 

770 

0.145 

“  “ . 

Elong  single  domain 

5  7-8.8 

.500  1,  KM) 

1  .3-3  3 

— 

— 

— 

— 

IroiK-obalt . 

Micropowder,  30  Co 

6-7.5 

500  625 

15-17 

.3  83* 

— 

— 

0.18 

a  u 

Elong  single  domain 

6  II 

635-1,080 

2-5 

— 

— 

— 

— 

Platinum-cobalt . 

77  Pt,  23  Co 

2  75 

2,800 

3.3 

28 

600 

0.27 

“  At  BHmu  "f  LI  ‘  At  of  1.52  MegaKaus-s-Of-rsltMl 
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Circuits  designed  to  provide  clock  signals  for  developing  and  testing  large 
digital  computers  use  readily  available  germanium  transistors.  Except  for  one 
oscillator,  all  transistors  operate  in  either  saturated  or  cutoff  state.  Other 
design  techniques  limit  waste  of  transistor  power  so  that  system  can  provide 
peak  load  up  to  5  amp 

By  S.  SCHOEN  Datft  System*.  Norden  DIvlalon,  United  Aircraft  Corp.,  Oardena,  Calif. 


Transistors  Provide 


Development  of  several  large 
digital  data-processing  sys¬ 
tems  required  circuits  to  provide 
the  basic  timing  and  gating  signals. 
Since  the  equipment  is  completely 
transistorized,  use  of  transistors 
to  generate  the  computer  clock  was 
investigated.  Several  system  and 
circuit  techniques  that  were  used 
to  provide  controlling  clock  signals 
for  digital  computers  containing 
several  thousand  transistors  are  de¬ 
scribed. 

For  this  application,  transistor 
switching  circuits  had  to  be  capable 


Um  of  commarciolly  ovoilabl*  ports  and 
stondordiiad  circuits  limits  cost  of  com- 
pwtor  clock  gonorotor 


of  high  speed  and  also  of  control¬ 
ling  high  peak  currents.  Although 
reliability  was  the  major  design 
consideration,  other  factors  in¬ 
cluded  cost,  component  availability, 
ease  of  fabrication  and  inter¬ 
changeability.  For  example,  all  cir¬ 
cuits  use  commercially  available 
germanium  transistors. 

Requirements 

The  clock  circuits  provide  0.25- 
to  0.6-/isec  pulses  with  rise  and  fall 
times  of  about  0.1  /isec.  Repetition 
rates  are  150  to  750  kc.  Peak 
transient  load  current  is  typically 
3  to  5  amp.  Load  is  primarily  ca¬ 
pacitive  and  may  vary  appreciably 
during  the  pulse. 

The  load  consists  mainly  of  nor¬ 
mally  nonconducting  trigger  tran- 
si.stor  inputs  to  bistable  circuits. 
Input  impedance  of  the.se  tran¬ 
sistors  under  transient  conditions 
is  considerably  influenced  by 
whether  they  are  cut  off,  active  or 
.saturated.  Cluck  pulse  amplitude  (0 
to  8  v)  must  be  kept  rea.sonably 
constant,  since  the  trigger  tran¬ 
sistors  are  operated  as  voltage- 
thre.shold  devices. 

Two  other  features  are  incorpor¬ 
ated  in  the  clock  circuits  to  aid 
design  and  testing  of  large  com¬ 
puters.  One  is  provision  for  opera¬ 
tion  either  as  a  continuous  clock 
or  as  a  gated  clock  comprised  of  an 
arbitrary  number  of  pulses.  The 
second,  particularly  useful  when 


0.6  (.SEC  0  S^SEC  AT  600  K  C  0.6  f>SEC 
AT20IIC  (DELATED  BY  0.5  ».SEC1  AT  600  KC 
TO  TO  flip-flops  to 


flip-flops  flip-flops 

FIG.  1— Botic  clock  tyttom  hot  MO-kc 
OAcilloter  but  con  bo  oporotod  wMi  on 
•xtornol  gonorotor.  Provision  i*  alto  in- 
cludod  to  gonorot*  o  tinglo  clock  pvlto 

troubleshooting  a  large  system,  is 
operation  at  either  a  slightly  higher 
or  a  much  lower  clock  repetition 
rate.  The  clock  circuit  can  be  actu¬ 
ated  by  an  external  vfo  or  by  a 
pushbutton  that  provides  a  single 
clock  pulse. 

System  Design 

The  clock  circuits  may  be  sepa¬ 
rated  into  a  common  pulse  gener¬ 
ator  and  a  number  of  individual 
drivers.  In  general,  multiple  drivers 
are  needed  because  no  single  high¬ 
speed  transistor  that  is  readily 
available  is  capable  of  providing 
peak  currents  of  3  to  5  amp. 

Multiple  drivers  provide  several 
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Computer  Clock  Signals 


other  advantages.  The  drivers  may 
be  individually  gated  for  an  ar¬ 
bitrary  duration.  In  fabricating  a 
large  system,  each  clock  driver  may 
be  placed  physically  close  to  the 
circuit  being  triggered,  reducing 
ground  noises,  transmission  attenu¬ 
ation  and  cross  coupling.  By  mak¬ 
ing  all  driver  circuits  nearly 
identical,  per  unit  fabrication  cost 
is  decreased. 

A  single  oscillator  and  a  pul.se- 
forming  network  generate  the  basic 
waveform  and  repetition  rate. 
Multiple  outputs  from  the  gener¬ 
ator  provide  logical  gating  of  entire 
groups  of  clock  drivers. 

A  typical  clock  system  is  shown 
in  simplified  form  in  Fig.  1.  The 
basic  repetition  rate  of  600  kc  is 
set  by  a  sine-wave  oscillator.  Fre¬ 
quencies  other  than  that  generated 
by  the  oscillator  may  be  supplied 
to  the  pulse-forming  network  by  an 
external  generator.  Single  clock 
operation  is  provided  by  a  pushbut¬ 
ton  controlled  flip-flop. 

Signals  from  the  oscillator  or  ex¬ 
ternal  generator  are  partially 
shaped  in  the  squaring  and  timing 
circuit.  Delay  circuits,  which  pro¬ 
vide  for  arbitrary  phasing  of  the 
various  clock  signals,  are  included 
in  this  network.  Also  included  is 
provision  for  a  logical  gate  that  in 
this  example  provides  a  20-kc  repe¬ 
tition  rate. 

Three  different  clock-generator 
outputs  are  provided :  600-kc  pulses. 


600-kc  pulses  delayed  a  fixed 
amount  from  the  first  output,  and 
20-kc  pulses.  These  outputs  are 
supplied  to  the  clock  drivers,  which 
set  the  actual  pulse  width  u.sed  to 
trigger  the  flip-flops.  In  the  above 
example,  tw'o  widths  are  required. 

Circuit  Design 

Accurate  control  of  clock  repe¬ 
tition  rate  is  obtained  with  a 
crystal-controlled  oscillator.  Distor¬ 
tion-free  waveforms  are  unnece.s- 
sary,  since  eventual  output  is  a 
series  of  pulses.  The  oscillator  is 
the  only  circuit  in  this  completely 
transistorized  clock  system  that 
does  not  use  transistors  as  switches 
operated  either  in  a  saturated  or 
cutoff  state. 

The  .squaring  and  generator  cir¬ 
cuits  provide  an  output  signal 
who.se  waveform  is  relatively  inde¬ 
pendent  of  input  signal  waveform. 
Input  may  be  sine  or  square  waves 
at  any  frequency  from  d-c  to  one 
me.  The  input  signal  is  amplified 
by  the  .squaring  circuit  to  provide 
a  relatively  fast  rise  time.  Only 
the  leading  edge  is  used  in  deter¬ 
mining  pulse  width. 

Forming  Pulses 

One  technique  that  may  be  u.sed 
in  forming  the  pulse  is  shown  in 
Fig.  2.  The  leading  edge  of  the  in¬ 
put  signal  is  amplified  by  Q,  and 
applied  to  the  base  of  normally 
cut  off  Q,,  switching  it  on. 


The  same  leading  edge  is  passed 
through  a  delay  line  and  amplified 
by  Q..  The  negative-going,  delayed 
signal  is  then  applied  to  the  emit¬ 
ter  of  pnp  transistor  cutting  it 
off  again. 

Although  there  are  modifying  ef¬ 
fects,  such  as  trigger  delay  and 
hole  storage,  pulse  width  (on  time 
of  Q,)  is  essentially  determined  by 
the  delay  line.  Since  the  delay  line 
is  a  passive  element,  output  is  rela¬ 
tively  unaffected  by  typical  compo- 


FIG.  4— Gfrt*  at  top  potMt  input  at  cantar 
to  Os  in  Fig.  3.  Bottom  thowt  <lo<li  drivor 
output 
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FIG.  5— Gal*  and  r*sullin9  clock  output 
or*  thown  at  top.  C*nl*r  and  bottom 
wovaformt,  on  aiipandad  tim*  tcoUt, 
show  output  wh*n  driving  thirty  and  tan 
flip-flopi,  r*tp*ctiv*ly 


nent  and  environmental  variations 
or  by  input  sis^nal  waveforms.  The 
pulse  is  amplified  to  provide  an  in¬ 
put  signal  for  the  clock  drivers. 

Drivers 

When  driving  a  high-current 
load,  it  is  frequently  difficult  to 
maintain  a  good  wave  shape  at  the 
trailing  edge  of  the  pulse. 

At  the  end  of  the  pulse,  the  out¬ 
put  transistor  is  cut  off  and  load 
capacitance  must  be  discharged 
through  the  collector  resistor.  In¬ 
stead  of  a  small  collector  resistance, 
which  is  wasteful  of  pulse  power, 
transistor  Q,  provides  a  low-imped¬ 
ance  path  for  discharging  circuit 
capacitances. 

This  stage,  which  is  normally 
.saturated,  is  cut  off  by  Q,  for  the 
duration  of  the  output  pulse.  At 
the  end  of  the  pulse,  Q,  is  switched 
on  and  provides  the  low-impedance 
path.  The  22-ohm  resistor  in  series 
with  the  emitter  of  Q,  limits  steady- 
state  current  through  it  that  might 
result  from  an  inadvertent  short 
circuit  between  collector  and 
ground  during  testing. 

Individual  driver  circuits  have 
been  designed  to  trigger  thirty  flip- 
flops.  In  addition  to  transistor  load 
on  the  driver,  there  is  a  large  ca¬ 
pacitive  load  caused  by  a  computer 
requirement  for  integrating  net¬ 


works  and  also  by  wiring-  capaci¬ 
tances.  Peak  current  supplied  by 
each  driver  is  400  ma.  Assuming 
basic  pulse  width  is  maintained  by 
the  clock  generator,  additional 
shorter-du ration  clock  pulses  may 
be  obtained  by  altering  reactive 
time  constants  of  the  input  net¬ 
works  to  the  high-frequency 
switching  transistors. 

Gating  Circuits 

Since  the  same  logical  signal  may 
be  applied  to  a  large  number  of 
clock  driver  circuits,  loading  of  the 
gating  signal  by  the  driver  must 
be  limited.  Gating  should  also  be 
done  at  a  low  current  level  to  limit 
load  on  the  gating  signal. 

The  gating  circuit  used  in  one 
application  is  shown  as  part  of  the 
clock  driver  in  Fig.  3.  The  clock 
pulse  is  amplified  by  Q„  and  the 
gate  controls  the  state  of  Q,.  With 
Q,  cut  off  by  the  gate,  it  appears  as 
an  essentially  open  circuit  across 
the  output  of  Q,.  Therefore,  the 
clock  pulse  is  applied,  unattenuated, 
to  the  base  of  Q,. 

When  the  gate  saturates  Q„  a  low 
impedance  appears  across  the  out¬ 
put  of  Q,.  If  the  effective  input  im¬ 
pedance  of  Q,  is  high  compared  to 
the  shunting  impedance  of  Q„  the 
clock  signal  will  not  exceed  cutoff 
bias  of  Q,.  The  47-ohm  resistor  in 
series  with  the  base  of  Q,  keeps  the 
input  impedance  high  compared  to 
the  saturated  gating  transistor. 

This  circuit  provides  effective 
gating  action  with  negligible  inser¬ 
tion  loss.  Typical  waveforms  are 
shown  in  Fig.  4.  The  upper  wave¬ 
form  is  an  arbitrarily  selected  gat¬ 
ing  signal.  The  center  waveform, 
which  is  the  input  signal  to  Q,  at 
the  junction  of  the  47-ohm  and 
3,300-ohm  resistors,  illu.strates  gat¬ 
ing  action.  The  lower  waveform  is 
the  output  of  the  clock  driver  cir¬ 
cuit. 


Driver  Output 

It  is  difficult  for  the  driver  out¬ 
put  stage  to  provide  a  satisfactory 
pulse  wave  shape  to  the  type  of  dy¬ 
namic  load  encountered.  An  addi¬ 
tional  complicating  factor  is  the 
computer  requirement  for  negative- 
polarity  clock  pulses,  which  would 
normally  imply  u.se  of  npn  output 
transistors.  However,  the  only 
readily  available  high-frequency 


transistors -were  pwp  types.  -  • 

In  one  application,  transformer 
coupling  was  used.  For  applications 
with  higher  clock  pulse-repetition 
rates,  transformer  coupling  be¬ 
came  increasingly  troublesome. 
Conventional  emitter  followers  also 
have  limitations.  With  reactive 
/bads,  it  is  difficult  to  prevent  the 
emitter  follower  from  being  cut  off 
at  the  end  of  the  pulse.  The  load 
and  distributed  capacitances  must 
then  he  discharged  through  the 
emitted  load  resistor. 

To  obtain  sufficient  transient  re¬ 
sponse,  this  resistor  mu.st  be  made 
quite  small,  which  is  wa.steful  of 
current  during  the  pulse. 

An  emitter  follower  circuit  that 
has  provided  good  performance  at 
frequencies  approaching  one  me  is 
shown  in  the  driver  circuit  of  Fig. 
3.  The  conventional  emitter  load 
resistor  is  replaced  by  Q,.  This 
transistor  conducts  when  output 
transistor  Qj  is  cut  off. 

A  positive  pulse  from  the  col¬ 
lector  of  Qj  applied  to  the  input  of 
Qt  switches  it  off.  The  same  pulse, 
amplified  and  inverted  by  Q„ 
switches  on  output  transistor  Q,. 
Since  there  is  one  less  stage  be¬ 
tween  it  and  the  input  signal,  Q,  is 
switched  off  slightly  before  Q,  is 
switched  on.  With  the  high  imped¬ 
ance  pre.sented  by  Q„  essentially  all 
output  current  that  Qs  can  furnish 
is  provided  to  the  load. 

At  the  end  of  the  pul.se,  Q,  is 
switched  on  and  provides  a  low-im¬ 
pedance  path  to  discharge  the  ex¬ 
ternal  load  and  di.stributed  capaci¬ 
tances.  As  in  the  generator  circuit, 
the  22-ohm  emitter  resistor  of  Q„ 
limits  steady-state  current. 

Although  this  circuit  required 
two  transistors,  performance  is 
sufficiently  better  than  a  conven¬ 
tional  emitter  follower  to  warrant 
its  use  for  high-frequency  circuits. 
Load  transistor  Q,  is  normally  con¬ 
ducting  in  the  ab.sence  of  a  clock 
pulse.  However,  average  dissipa¬ 
tion  is  negligible,  since  its  return 
to  the  power  supply  is  through  the 
normally  cut  off  output  transistor, 
Qr,.  Also,  since  it  is  normally  con¬ 
ducting,  Q,  serves  as  a  low-imped¬ 
ance  clamp  to  maintain  output  d-c 
level  invariant  with  respect  to 
changes  in  repetition  rate  and  load. 
Typical  waveforms  are  .shown  in 
Fig.  5. 
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Froquency  range.. 

X4Pto5S4kme 

Electronic 

■1 

tuning  range . 

Vibration . 

..1  me  D-D  (10b.  frea.: 

10-1,000  cps) 

Warm-up  drift  .... 

New  Sperry  klystron  for  Kg  band 
has  110  me  electronic  tuning  range 

■  Frequancy  stabi*  within  10  me  from  logical  choice  for  jobs  like  anti-coIHsion  the  heater  power  of  similar  tubes,  and 

s«a  iavai  to  70,000  feat  radar  or  automatic  landing  systems.  the  flange  can  be  mounted  to  a  heat  sink 

■  Fixad-gap  daaign  with  In  addition  to  its  extremely  wide  elec-  to  avoid  fan-cooling. 

lockad  tunar  to  taka  miaaiia  shock  tronic  tuning  range  of  1 10  me  from  34.2  Write  or  phone  today  for  more  infor* 

and  vibration  to  35.4  kmc  and  its  low  tuning  torque,  mation  on  this  outstanding  new  Sperry 

■  Daiivars  up  to  1  watt  of  puisad  powar  SRV-215  is  outstanding  for  fre-  klystron. 

quency  stability  at  all  altitudes— a  key 
Here’s  a  new  reflex  klystron  — the  factor  in  airborne  applications. This  new 
SRV-215  —  developed  by  Sperry  espe-  tube  combines  wide  tuning  range  with 
cially  for  tough  assignments  aboard  mis-  exceptional  frequency  stability  under 
siles  and  high-speed  aircraft.  Easily  extreme  environmental  conditions  and 
modified  for  any  application  in  band  features  long  operating  life. 
from  26.5  to  40  kmc,  the  SRV-215  is  the  The  SRV-215  requires  only  one-half 


SPERRY  ELECTROMIC  TUBE  DIVISION.  SPERRY  RAND  C  ORPORATION,  OAINESVILLE,  FLORIDA 
Atftfritt  all  laaalrlas:  Gainesvilla,  Florida,  or  Sparry  Gyroscopa  officaa  in  Now  York  •  Clavaland  *  Now  Orlaana  •  Los  Angslss  *  San  Francisco  •  Saattia 
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ELECTRONICS  REFERENCE  SHEET, 


Diode-Compressor  Data 

Basic  diode-compressor  circuit  design  is  possible  with  data  presented.  Diode^s 
function  in  tv  audio  is  to  compress  the  undesired  a-m  that  may  be  present  on 
the  incoming  f-m  signal  basic  circuit 

By  ROBERT  B.  DOME,  Consulting  Engineer,  Television  Receiver  Dept.,  General  Electric  Co.,  Syracuse,  N.  Y. 


Downward  modulation  ca¬ 
pability  of  the  diode  before 
it  becomes  effective  is  expressed 
as  shown  in  the  upper  curve  set. 
Quantity  f?*..  is  the  diode  load 
resistance,  R.  is  the  tank-circuit 
resonant  impedance  and  r,  is  the 
diode  internal  plate  resistance. 

Modulation  compression  factor 
is  shown  in  the  lower  curve  set. 

These  equations  are  valid  if 
r,/Rt-,  <  0.04. 

The  upper  graph  shows  a  plot 
of  Ri.,/R,  vs  R,/r,  for  various 
values  of  m.  The  lower  chart 
shows  the  diode  compressor  cir¬ 
cuit  and  performance  curves  of 
V  expressed  in  db  vs  R./r,  for 
various  values  of  m. 


Given  a  diode  with  an  r,  of 
1,000  ohms,  R.  of  68,000  ohm.s 
and  desired  m  of  0.5: 

(1)  Calculate  R,./r,  =  68 

(2)  Determine  Rt  /R.  from 
the  upper  curve  set. 

At  RJr,  =  68  and  at  w  =  0.5, 
Ri.JR,  =  2.2.  Therefore,  Rt., 
=  2.2  X  68,000  =  150,000  ohms 

(3)  Determine  v  from  the  lower 
curves.  At  tn  =  0.5  and  R./r,  = 
88,  K  =  16  db  or  6..‘1  times. 

(4)  Solutions  are  valid  because 
r,/R,,  =  1,000/1.50,000  =  0.0067 
which  is  le.ss  than  0.04 

Diode  load  shunt  capacitor 
equation  is  C  =  v/Afm  Rt., 
where  f  is  the  lowest  frequency 
to  be  protected.  Assuming  /  = 
140  cps,  then  C  =  0.15  /if. 
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Tung-Sol  moves  ahead! 


I  .  i 

JL  ^ 


Hicfli  power  trccnsistors 
witli  new  cold-weld  secxl 


Improved  cold-weld  seal 
gives  new  Tung-Sol 
high-power  transistors 
three-way  quality  boost 


#  True  hermetic,  copper-to- 
copper  seal  improves  transistor 
thermal  characteristics. 

9  Elimination  of  heat-damage, 
heat-caused  moisture  and  “splash” 
increase  reliability. 

%  Vacuum-tight,  moisture-proof 
cold-weld  seal  lasts  even  through 
“breathing”  over  long  life  operation. 


photomicrograph  (45X)  show*  eirelod  area 
of  orost  aaotlon  of  Tung-Sol  hlgh-pQwar 
gormanium  tranaiitor  eold-wold  ••al.  Nota 
abaanoa  of  aaami  indicating  actual  Integra* 
tion  of  ooppar  molaculaa  and  a  truay  har- 
matio,  eoppar-to-coppar  aaal. 


Once  again  Tung-Sol  shows  the  way.  Now,  for  the 
first  time,  Tung-Sol  brings  designers  high-power, 
germanium  transistors  with  quality  benefits  of  the 
advanced  cold-weld  seal. 

The  new  Tung-Sol  types  feature  a  stud-mounted 
package  and  maximum  collector  current  of  13 
amps.  Military  environmental  tests  combine  with 
the  radioactive  gas  leak  detection  test  to  assure/ 
maximum  reliability. 
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Technological  advancements  such  as  this  keep 
Tung-Sol  ahead  of  the  field.  For  full  data  on  the 
new  high-power  switching  transistors  ...  to  meet 
any  need  with  the  latest  in  transistor  design  and 
efficiency,  contact:  Semiconductor  Division, 
Tung-Sol  Electric  Inc.,  Newark  _4,^  New  Jersey. 

(^TUNG-SOL 
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RESEARCH  AND  DEVELOPMENT 


FIG.  1— Transmitting  unit  provides  IS 
different  composite  signals  to  provide 
digital  data  for  phone-line  transmission. 


Transistorised  multifrequency  oscillator 
operates  from  phone-line  power 


Data  Unit  Transmits  Over  Phone  Lines 


Transmitting  data  in  machine 
langruasre  over  conventional  phone 
lines  is  possible  with  a  device  just 
developed  by  Western  Electric.  The 
transmitting  unit,  designed  to  com¬ 
plement  the  Dataphone  system  in¬ 
troduced  last  year,  consists  of  a 
card  reader  and  a  multifrequency 
oscillator. 

All  power  required  by  the  trans¬ 
mitter  is  supplied  from  the  central 
phone  office.  Power  supplies,  recti¬ 
fiers,  translation  relays  and  .serial¬ 
izing  devices  normally  associated 
with  remote  data  input  systems  are 
eliminated. 

The  card  reader  has  a  silver- 
plated  bronze  slide  that  is  moved 
under  a  series  of  eutectic  silver 
wipers  by  a  conventional  dial-phone 
ratchet  mechanism.  When  a 
punched  card  is  placed  on  the  slide 
and,  the  ratchet  mechanism  actu¬ 
ated,  projections  on  the  slide  sur¬ 
face  are  forced  through  the  holes 
and  make  contact  with  the  wipers. 

Oscillator 

The  multifrequency  o.scillator 
contains  two  tunable  transformers, 
three  varistors  and  a  dual-mode 
transistor  circuit.  Each  wiper  in 
the  card  reader  is  permanently  con¬ 
nected  to  a  fixed-frequency  tap  on 
T,  in  Fig.  1  and  to  a  different  fre¬ 
quency  tap  on  Tj. 

Since  there  are  six  different  voice- 


frequency  taps  and  they  are  selected 
two  at  a  time,  fifteen  different  com¬ 
posite  signals  can  be  generated  by 
the  oscillator.  The  signals  are 
used  to  represent  the  digits  0 
through  9.  One  signal  each  is  used 
for  calling  the  computer  attendant 
at  the  central  computer,  register¬ 
ing  messages,  ending  messages  and 
indicating  input  error.  One  op¬ 
tional  signal  can  be  used  for  auto¬ 
matically  recording  time  or  chang¬ 
ing  format  of  the  receiver  program. 

Tuning  Circuits 

Transformers  T,  and  Tj  and  poly¬ 
styrene  capacitors  C,  and  C,  form 
tuning  circuits  which  are  energized 
by  the  dual-mode  transistor  circuit. 
Since  the  transformers  have  posi¬ 
tive  temperature  coefficients  and 
the  capacitors  negative,  frequency 
shift  resulting  from  temperature 
variations  is  minimized. 

When  a  closure  is  made  in  the 
card  reader,  the  two  frequencies 
generated  are  combined,  amplified 
by  the  dual-mode  transistor  circuit 
and  fed  to  standard  phone  lines. 

The  dual-mode  transistor  circuit 
consists  of  one  transistor,  four  di¬ 
odes  for  polarity  control,  one  Zener 
diode  for  voltage  regulation,  one 
varistor,  five  resistors  and  two  ca¬ 
pacitors.  This  circuit  maintains 
signal  intelligibility  through  ter¬ 
mination  impedances  ranging  from 


zero  to  1,500  ohms  and  with  phone 
line  voltage  deviations  of  5  to  45 
volts. 

Several  computer  manufacturers 
have  been  licensed  to  make  the  card 
reader.  The  oscillator  will  be  built 
by  Western  Electric  and  installed 
with  the  Dataphone  system  at  a 
rental  rate  substantially  less  than 
$5  a  month. 


Analog  Unit  Tests 
Fire  Endurance 

Special-purpose  analog  computer 
makes  possible  rapid  estimates  of 
the  transient  heat  flow  within  build¬ 
ing  materials  or  construction. 

Fire  resistance  tests  are  often 
performed  on  portions  of  buildings 
to  determine  how  well  the  construc¬ 
tion  will  withstand  the  effects  of 
fire.  However,  the  expense  of  build¬ 
ing  the  test  specimen  and  the  long 
time  required  to  perform  the  test 
make  desirable  some  high-speed 
method  for  estimating  fire  endur¬ 
ance  of  structures. 

The  analog  device  developed  at 
the  National  Bureau  of  Standards 
provides  such  a  method  by  using  a 
direct  analogy  between  thermal  and 
electrical  circuits.  This  type 
analogy  simplifies  coding  problems 
and  eliminates  the  large  assembly 
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CONVAIR  INSTRUMENTS 


designers  and  builders  of:  i 
electromechanical  instruments 


mechanical  instruments 


ac  &  dc  measuring  instruments 


transducers 


DC  VOLTMETER 

±10  MICROVOLTS  TO  ±1000  VOLTS 


Rann:  ±10  microvoit^]&.^ 
±1000  volts,  in  9  dscsa^g^ 

Zero  Drift;  Less  than 
C*  microvolt  (referred  to 

'  input)  over  2-hour  period. 

Power  Sensitivity:  10  ^  *'  ^4 
watts  at  full  scale, 
amplifier  Output:  Approx. 
liBllllV^-drl  volt  at  0.1  milliamperes 
for  full  scale  reading. 

C^ODibinea  direct  reading 
voltmeter  with  chopper- 
atabilized  DC  amplifier 
HBP  .^.Aoeuncy  within  ±3% 

.  <jdx}ve  noiae  Irn'd )  of  full 

;tWJBBro-ca^  meter  mowmwnt  pfovkka  polarity  indi- 
t  without  awUcjNBg  or  lead  revecM ...  Rugged,  all  fran- 
£lriiad-circ«if (xmshiM#a|ta^^BatB^Ba  ^rnu^o^. 


fromMi^d  carrying  ca$e,  for 
Hen  in  Suf^  modular  rack. 


CONVAIR  instruments/ CONVAIR.  A  DIVISION  OF  GENERAL  DYNAMICS  CORPORATION 

3999  FRONTIER  STREET. 

SAN  OlEOO.  CALIFORNIA 
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of  electronic  mathematical-oper¬ 
ator  units  which  conventional  com¬ 
puters  require  to  solve  the  problem 
of  heat  transfer  by  conduction. 

The  instrument  is  a  fast-time 
type,  in  which  a  problem  is  solved 
repetitively  at  a  speed  much  higher 
than  can  be  obtained  with  an  actual 
test  specimen.  Essentially,  it  ap¬ 
plies  voltages  corresponding  to  pre¬ 
scribed  temperature-time  condi¬ 
tions  of  a  standard  fire  test  to  an 
electrical  model  representing  the 
material  under  study. 

Resultant  temperature-time 
curves  are  displayed  on  a  cathode- 
ray  tube. 

The  equipment  consists  of  a  sig¬ 
nal-generating  unit,  means  for  ap¬ 
plying  the  signal  to  an  electrical 
network,  and  circuitry  to  measure 
the  transient  voltages  developed 
within  the  model. 

A  custom-made  electrical  model 
is  prepared  for  each  thermal  prob¬ 
lem  to  be  simulated.  A  plug-in  unit 
provides  20  network  elements  and 
discharge  points.  A  series  of  re¬ 
sistors  represents  a  lumped  ap¬ 
proximation  to  the  continuous  ther¬ 
mal  resistance  of  the  prototype,  and 
a  group  of  capacitors  shunting  the 
resistors  to  ground  represents  a 
lumped  approximation  to  its  heat 
capacity. 

Signal  Generator 

The  signal  generator,  a  photo¬ 
former  unit,  was  selected  for  flex¬ 
ibility  in  choice  of  possible  wave 
forms  and  ease  with  which  they  can 
be  interchanged.  It  is  basically  an 
oscilloscope  with  an  opaque  mask 
covering  a  portion  of  the  cathode- 
ray  tube  face.  The  shape  of  the 
mask  corresponds  to  the  shape  of 
the  desired  waveform. 

A  phototube  with  appropriate 
amplifier  is  arranged  to  view  the 
crt.  Combination  of  a  feedback  in 
the  vertical  plate  circuit  and  a 
relaxation  timing  sweep  on  the  hori¬ 
zontal  plates  forces  the  spot  to  fol¬ 
low  the  mask  outline  on  the  screen. 
Since  voltage  applied  to  the  deflec¬ 
tion  plates  is  proportional  to 
displacement  of  the  spot,  a  voltage¬ 
time  signal,  controlled  by  the  shape 
of  the  mask,  can  be  taken  from  the 
plates. 

An  impedance  converter  com¬ 
bines  the  balanced  but  out-of-phase 
voltages  applied  to  the  deflecting 


first  electrostatic  generators  for 
industrial  use  that  can  give  several 
kilowatts  at  up  to  600,000  volts  dc 


The  complete  line  of  “Sames”  electrostatic 
generators— the  first  practical  industrial  elec¬ 
trostatic  power  supplies— are  now  available  in 
the  U.S.  from  Sorensen  &  Company.  They 
supply  from  50  to  600  kilovolts  dc  at  substan¬ 
tial  amounts  of  power  (2400  watts  for  the 
600  kv  model) 

The  Sames  generators  (so-called  from  their 
manufacturer,  Societe  Anonyme  de  Machines 
Electrostatiques,  Grenoble,  France)  are  ex¬ 
tremely  compact  and  safe  compared  to  trans- 
former-rectifier-filter-type  supplies  in  similar 
kilovolt  ranges.  The  electrostatic  generators 
are  available  in  highly  stabilized  models  sup¬ 
plying  50,  100,  150  and  600  kilovolts  that  are 
particularly  suitable  for  electron-microscopy 
and  many  critical  nuclear  physics  applica¬ 
tions.  Medium  stability  models  with  outputs 
of  50,  80,  100,  140,  150,  250,  300,  and  600 
kilovolts,  have  found  wide  application  in  Eu¬ 
rope  for  testing  cable  insulation,  alternator 
windings  and  other  dielectrics,  electrostatic 
flocking,  painting  and  particle  precipitation, 
electron  and  nuclear  particle  accelerators  and 
similar  applications. 

Write  for  complete  details  on  Sames  elec¬ 
trostatic  generators  to  Sorensen  &  Company, 
Richards  Avenue,  South  Norwalk,  (^nn,  a.se 


SAMES 
600-kUovolt 
electrostatic 
generator 
with  control 
panel  and 
electronic 
unit. 


SORENSEN  &  COMPANY,  INC. 

Richards  Avanua,  South  Norwalk,  Conn. 

WIDEST  LINE  OF  CONTROLLED-POWER 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 

In  Europe,  contact  Sorensen-Ardag,  Zurich,  Switzerland. 
In  Westorn  Canada,  ARVA.  In  Eastern  Canada,  Bayly 
Engineering,  Ltd.  In  Mexico,  Electro  Labs,  SA.,  Mexico  City. 


CIRCLE  49  READERS  SERVICE  CARO 
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plates  of  the  generating  oscilloscope 
into  a  single-phase  low-impedance 
output  signal  with  ground  as  a 
reference  level. 
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Richards  Avanua,  South  Norwalk,  Connactleut 


WIDEST  LINE  OF  CONTROLLED-POWER 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Soronsan-Ardag,  Zurich.  Switzerland.  IN  WESTERN  CANADA,  ARVA. 
I  IN  EASTERN  CANADA,  Bayly  Engineering.  Ltd.  IN  MEXICO,  Electro  Labs.  S.  A..  Mexico  City. 


SORENSEN  &  COMPANY,  INC. 


Manipulator  under  development  at  West- 


inghouse  atomic  power  department  will 
permit  remote  dismantling  of  atomic 
equipment  in  nuclear  power  plant.  Tech¬ 
nician  uses  servo  manipulator  to  take 
apart  practice  pump.  In  actual  operation, 
operator  would  work  behind  shield 


Discharge  Unit 


The  discharge  circuit  is  made  up 
of  three  separate  circuits.  A  twin 
triode  amplifier  and  phase  inverter 
supply  an  output  that  is  split  into 
two  signals.  A  set  of  discharge  tri- 
odes  is  provided  for  each  indivi¬ 
dual  section  of  the  model. 

A  clamp  diode  functions  as  a 
reference-level  generator.  The  last 
unit  is  necessary  to  balance  out  the 
potential  drop  across  the  clamp  di¬ 
odes  and  permit  discharge  of  the 
network  model  to  the  ground  refer¬ 
ence  level.  In  the  original  unit  of 
20  discharge  triodes,  ten  twin- 
triode  tubes  were  used  to  permit 
complete  discharge  of  a  20-section 
electrical  model. 


Read-Out  Oscilloscope 


NEW  IDEAS  INI 

PACKAGED  mm 


Bfor  lab.  production  test, 
test  maintenance,  or  as  a 
^component  or  subsystem 
™in  your  own  products 


The  viewing  oscilloscope,  on 
which  the  problem  situation  is  dis¬ 
played,  is  of  a  type  suitable  for 
driven-sweep  operation  from  an  ex¬ 
ternal  trigger  signal.  This  facility 
together  with  the  highly  linear  time 
sweep  source  for  the  signal  gener¬ 
ator  are  the  only  essential  require¬ 
ments  of  the  unit.  High  linearity 
of  the  vertical  amplifiers  is  not 
essential. 

Servos  Control 
Atomic  Manipulator 


3  new  Sorensen  transistorized 
d-c  suppiies  can  soive  your  iab, 
production  and  design  probiems 


In  the  Sorensen  "Q”  Series,  you  can 
select  from  the  most  complete  line  of 
fully  transistorized,  highly  regulated 
low-voltage  d-c  supplies  on  the  market: 
QR-Nobatrons,  (shown  above,  left)  with 
output  continuously  adjustable  down  to 
zero  volts,  are  ideal  for  labs  or  wherever 
maximum  flexibility  is  required.  Two 
models,  QR36.4A  and  QR75-2,  put  out 
respectively  0-36V  at  up  to  4  amps  and 
0-75V  at  2  amps.  Regulation  of  QR36- 
4A  is  ±0.025%  or  4  MV  for  combined 
line  and  load  variations.  Input:  7.15vac 
50-400  cps  available  for  either  bench 
or  rack-panel  (51/4"  x  19")  use. 

Q-Nobatrons*,  with  2:1  adjustable  out¬ 
put,  can  render  outstanding  service  in 
semi-permanent  lab  set-ups,  in  produc¬ 
tion  test,  or  integrated  into  your  own 
product.  Available  in  15  models  up  to 


200  watts  capacity  with  6,  12  or  28 
volts  out.  Specs  and  packaging  are  simi* 
lar  to  QR  models  above.  Models  for 
±0.25%  or  ±0.05%  regulation  are 
available.  Lower  wattages  are  available 
two  to  a  single  rack  panel  (3%"  or 
5>/«"xl9"). 

QM-Series,  solder-into-the-circuit  sup¬ 
plies  (shown  above,  right)  mount  like  a 
potted  transformer  or  choke  and  come 
in  36  variations:  nine  voltages  from  3.0 
to  36vdc,  regulated  ±0.05%;  and  four 
wattages,  2,  4,  8  and  15.  Input  50/60 
and  400  cps  at  115vac.  (Incidentally, 
Sorensen  also  offers  similarly  packaged 
DC-to-DC  and  DC-to-AC  converters.) 

Ask  us,  or  your  nearest  Sorensen  rep¬ 
resentative,  for  the  complete  story  on 
these  precision  transistorized  regulated 
d-c  supplies.  s.^a 


COMPONENTS  AND  MATERIALS 


Plastic  Microwave  Antenna  Horns 

ly  WILLIAM  1.  MACKIf,  Aeronautical  Aexearch  EnRlneer,  Pacific  Missile  RanRe,  U.  S.  Naval  Missile  Center,  Point  Muru,  Calif. 


Light-weight  radar  antenna  horns 
were  required  for  installation  on 
retractable  masts  provided  on 
mobile  radio  vans.  Metal  antenna 
horns  proved  to  be  too  heavy  and 
expensive.  The  problem  was  solved 
by  moldingr  the  horns  from  high- 
strength  plastic  laminate. 

fabrication  Method 

To  obtain  a  dimensionally  ac¬ 
curate  horn,  a  plaster  coat  was  pre¬ 
pared,  using  an  electro-formed 


horn  as  a  model.  After  drying,  the 
cast  was  removed  from  the  form, 
sanded  smooth  and  coated  with 
sealing  lacquer.  A  hard  wax  mold 
release  material  was  applied  to  the 
cast  and  oven  dried. 

Prior  to  placing  the  fiber-glass 
laminate  on  the  plaster  mold,  a  gel 
coat  of  No.  210  epoxy  resin  (Ap¬ 
plied  Plastics  Co.)  was  applied  to 
the  mold.  While  the  gel  coat  was 
still  in  a  partially  cured  condition, 
four  layers  of  No.  1542  fiber-glass 


Plastic  •xpontntral  radar  horn  for  S-band 


FIG.  I  — Comporativ*  chart  showing  gain 
varsus  fraquancy 


FIG.  3— Vertical  beam  width  for  the  two 
antenna  types 


FIG.  5— Power  patterns  of  horitontol  and 
vertical  beam  widths  of  plastic  horn  at 
3500  me 
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FREQUENCY  IN  MC 

FIG.  2— Comparison  of  vswr  with  frequency 
for  both  antenna  types 
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FIG.  4— Horizontal  beam  width  for  both 
antenna  types 


FIG.  6— Power  pattern  of  horizontal  and 
vertical  beam  widths  of  metal  horn  at 
2500  me 


cloth,  each  saturated  with  20  per¬ 
cent  by  weight  of  resin,  were 
draped  on  the  mold.  After  removal 
of  all  entrapped  air,  the  laminate 
was  allowed  to  cure  in  air  at  am¬ 
bient  temperature.  The  laminated 
plastic  was  then  removed  from  the 
mold,  trimmed  to  the  correct  size 
and  assembled  to  a  brass  connecting 
flange.  Three  coats  of  Du  Pont  No. 
4817  silver  conductive  coating  were 
sprayed  on  the  inside  of  the  horns, 
each  successive  coat  being  air  dried 
for  15  minutes  at  ambient  tempera¬ 
ture. 


Evaluation  Test  Results 

Evaluation  tests  were  performed 
to  determine  the  absolute  gain  and 
beam  width  of  a  plastic  S-band  horn 
manufactured  by  the  procedure  de- 
.scribed.  In  addition,  vswr  of  the 
horn  was  determined  and  a  spheri¬ 
cal  coordinate  system  was  used  for 
interpreting  directivity  patterns 
when  the  field  strength  was  meas¬ 
ured  around  the  Z  and  Y  axes. 
Comparative  plots  of  test  results  for 
the  plastic  horn  and  the  metal  horn 
are  shown  in  Fig.  1-6. 

A  review  of  the  data  indicated 
that  output  of  the  plastic  horn  is 
0.5  to  1.4  db  greater  than  the  metal 
horn  over  a  frequency  spectrum  of 
2,250  to  4,000  me.  The  vswr  shows 
the  plastic  horn  to  be  comparable 
and,  in  some  cases,  superior  to  the 
metal  horn.  Summation  of  the.se  ad¬ 
vantages  plus  a  weight  advantage 
of  three  to  one,  indicates  that  this 
application  of  structural  plastics  is 
highly  desirable  for  antennas  em- 
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ACCURACY 


able  in  any  or  all  units:  resistive,  feedback 
winding,  thermistor.  Types  available  for  tran¬ 
sistor  circuitry.  Pin  or  screw  terminals  or  lead 
wires.  BuOrd  type  shafts  and  BuOrd  MK  4 
Mod  0  brush  block  obtainable. 


Highest  accuracy  in  rotating  components  is  a 
CPPC  fundamental.  Our  Precision  Computing 
Resolvers  are  no  exception.  Without  compen¬ 
sation,  a  recent  production  run  of  resolvers 
showed  functional  errors  of  .06%  or  less.  Per¬ 
pendicularity  of  axes  was  ±3'  in  360*.  Due  to 
extreme  symmetry  of  rotor  and  stator,  nulls 
are  excellent  in  these  resolvers.  Low  phase 
shifts  are  also  a  feature.^ 


PRICE  AND  DELIVERY 


VERSATILITY 


CLIFTON  HEIGHTS.  PENNSYLVANIA 


CIRCLE  SI  READERS  SERVICE  CARD 
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Applications 


Hot-Cold-Light  Panel 
Announced 


MULTIPIC  TEftMINAlS- 
NO  ‘HOT”  CASES 
Ttrminait  art  lilvtr- 
plattd,  told'flashatf, 
cadfniiMi-platad  or  titc- 
tro-tlfi-platod.  AM^-ty(^ 
37  ta^  availatla. 


/•UllMN  RESISTORS 
OPTIONAL 

Gtnuina  AMan-BradIty 
carbon  compoiition. 

QUALITY  INSULATION 
MATERIALS 

Glass  nylon  or  Mtlamint 
MME  par  MIL  P-U. 


STRONG.  LIGHTWEIGHT 
ALUMINUM  CASES 
B'ack  or  silvar  ano- 


EFFICIENT,  POSITIVE 
ILLUMINATION 
Propar  Ians  shapa  in  bti- 
tyrata  par  MiL-P-10407 
for  claar  display.  Form- 
tip  naon  lamps  with 


diiad  to  MIL-A-I$2S  alactrodas  aiposad  for 


j  Possible  applications  include  air¬ 
borne  navigational  radar,  surface 
antennas  for  air  search,  signal  re¬ 
ceivers  for  checking  ground  beacons 
and  Pillbox  antennas  for  shaped 
beam  I'equirements. 


ployed  in  several  frequency  ranges. 
Horns  made  by  a  similar  method 
were  for  use  in  the  C-  and  X-bands. 

The  plastic  horns  had  other  de¬ 
sirable  features  including  excellent 
resistance  to  weathering  in  harsh 
I  marine  atmospheres,  dimensional 
!  stability  and  inhibition  of  fungus 
!  growth. 


BE  SURE... 
BUY  E  LITES 

engineered  especially  for  computers, 
control  systems,  military  applications 

You  can  mount  almost  any  E-Iite  lamp  types,  with  or  without 

in  a  X"  hole.  Theyll  fit  your  built-in  resistors,  and  in  a  variety 

system  application  exactly  of  lens  styles,  colors  and  data 

because  they’re  tailor-made  readout  capacities, 

for  the  job  by  system  100%  electrical  and  mechanical 

engineers.  Choose  from  many  inspection  assures  you  of  full 

replaceable-lamp  or  permanent-  E-lite  quality  in  every  unit. 

ACTUAL  SIZE-FITS  A  DIA.  HOLE 
THE  ORIGINAL  MINIATURE  INDICATOR  LIGHT 


green  is  provided. 

The  panel  is  six  ft  long  and  four 
ft  high.  Westinghouse  has  no  plans 
for  commercial  introduction  of  the 
device  at  this  time. 


New  Bonded-Shield 
Tv  Picture  Tube 


AND  IN  STOCK 


Epoxy  rotin  boing  oppliod  botwoon  now 
tub#  faco  and  tofoty  ponol 

Bonded  directly  to  the  face  plate 
of  a  new  23-in.  tv  picture  tube  is 
the  safety  panel  ordinarily  found 
as  a  separate  component  in  a  tv 
set.  Developed  by  Sylvania  Elec¬ 
tric  Products  Inc.,  the  new  tube  has 
about  the  same  height  and  width  as 
a  conventional  21-in.  110-deg  tube. 
But  sharper  corners  and  relatively 
flat  face  give  about  20  sq.  in.  of 
additional  viewing  area. 


Large  Sapphire  Lens 


Part  af  an  infrared  optical  tyitom  do- 
volopod  by  Contolidatod  Electrodynamics 
Corp.  in  the  synthetic  sapphire  lens  (top). 
It  it  3V4  in.  in  diom.  Also  part  of  the 
system  it  the  silicon  dome  shown 


...W0N7WEAR  our... 

NEVER  NEEDS  REPUCEMENT 

No  tubes  ...  no  moving  parts  to  weaken  and  fail  from  wear  .  .  . 
not  affected  by  dust,  dirt,  oil  mist  or  iron  filings  .  .  .  will  even 
operate  under  water  .  .  .  sensing  heads  available  for  distances  of 
H  inch  and  2  inches  .  .  .  also  for  explosion-proof  applications  .  .  . 
corrosion  and  vibration  resistant .  .  .  won’t  spark,  pit  or  weEur, 
because  there  are  no  contacts. 

Sure,  they  cost  a  little  more  initially.  But  we  haven’t  seen  the 
application  yet  where  the  new  Westinghouse  proximity  limit 
switch  can’t  pay  for  itself  time  and  again  through  eliminated 
replacements  and  machine  down  time. 

GET  ALL  THE  FACTS  about  new  Westinghouse  proximity 
limit  switches  .  .  .  see  how  and  where  they  can  benefit  you.  Write 
to  Westinghouse  Electric  Corporation,  Director  Systems  Depart¬ 
ment,  356  Collins  Avenue,  Pittsburgh  6,  Pennsylvania.  jaioii 


you  CAN  •!  SURE...  it's  westinghouse 

WATCH  -WEXTINOHOUSE  LUCILLE  BALL'CESI  ARNAZ  SHOWS"  CBS  TV  MONDAYB 
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Shown,  lolt  to  right,  oro  muhiborrol  with  dotochobU  borrolt,  tih- 
typo  borrol  with  mochaniiod  (crooning  ottochmont,  (mall,  doublo- 
ond  horiiontol  borrol  machino  and  contrifugal  drior 


Typical  part(  which  aro  borrol  fini(hod  innclude  forrouc,  nonforrou( 
and  oxidiiod  nickol  part(.  Tho  two  tiny  whito  part(  at  right  contor 
aro  ceramic  (pocort 


Barrel  Finishing  Delicate  Parts 

By  RALPH  f.  ENYEDY,  WeHtlnghouse  Electric  Corp.,  Electronic  Tube  Div.,  Elmira,  X.  Y. 


Barrel  finishing  to  deburr, 
radius,  polish  or  perform  other 
finishing  operations  on  parts  is 
widely  used  in  electronic  tube 
manufacturing.  Cost  reductions  by 
barrel  finishing  are  often  startling 
when  compared  with  other  methods. 

Fears  of  “poisoning”,  imbedding 
of  foreign  particles,  mutilation  of 
delicate  parts  and  assemblies  form¬ 
erly  presented  serious  obstacles  to 
barrel  finishing.  Apprehension  is 
disappearing  because  the  process 
has  solved  such  problems  as  those 
given  below. 

Typical  Operations 

In  bulb  to  anode  .sealing  of  a 
tube,  some  scrap  resulted  from 
cracked  glass,  leaky  seals  and  mis¬ 
alignment.  The  metal  anode  was 
worth  salvaging  if  all  glass  could  be 
removed  (Fig.  la),  but  expensive 
hand  methods  were  unsuccessful. 

The  parts  were  ground  in  a  rub¬ 
ber-lined,  tilt-type  barrel  with  ? 
inch  to  1  inch  bonded  chips,  water 
and  a  chip  grinding  compound. 
Some  500  parts  were  ground  at  a 
time  for  4  hours.  The  original 
metal  finish  was  regained  by  pol¬ 
ishing  in  the  same  barrel  with  A 
inch  soft  steel  diagonals,  soap  com¬ 
pounds  and  water. 

Particles  from  carbonized  nickel 
parts  (Fig.  2b)  separated  from  the 


FIG.  1— Oullin«(  of  part(  di(cu((eil  in  taxt 

metal  after  tubes  were  sealed.  Parts 
were  rolled  in  a  large,  tilt-type  rub¬ 
ber-lined  barrel  with  three  times 
their  volume  of  hardwood  sawdust, 
100  pieces  at  a  time  for  30  minutes. 
This  solved  the  flaking  problem. 

A  .small  nickel  shield,  0.005  inch 
thick  caused  trouble  in  its  assembly 
into  a  receiving  tube  because  2  or 
tnore  shields  would  stick  together 
tenaciously  through  cleaning  and 
firing  (Fig.  Ic).  Sense  of  feel  did 
not  always  detect  dual  parts.  De¬ 
lay  and  sometimes  scrap  resulted. 

Barrel  separation  kept  the 
shields  separated  through  subse¬ 


quent  cleaning  and  firing  by  also 
removing  burrs.  A  small  horizontal 
barrel  was  used  to  roll  10,000 
shields  at  a  time  in  i  by  I  by  i 
Green  Carborubs.  After  separa¬ 
tion  from  the  media,  the  parts  were 
barrel  dried  in  ground  corn  cobs. 

A  ceramic  part  (Fig.  Id)  had  to 
be  drawn  into  a  long  metal  tube  and 
spaced  at  prescribed  intervals.  The 
sharp  edges  of  the  ceramic  gouged 
into  the  metal,  thwarting  spacing. 
Barrel!  finishing  radiused  the 
sharp  edges  without  reducing  the 
part  diameter.  The  parts  were 
rolled  4  hours  with  1  by  J  inch 
bonded  chips  in  a  small  horizontal 
barrel.  Water  was  used  but  no  com¬ 
pound  was  necessary. 

Connectors  Tested  in 
Portable  Force  Gage 

Production  testing  of  tensile 
strengths  of  solderless  electrical 
connections  is  handled  at  AMP  Inc., 
Harrisburg,  Pa.,  with  a  tester  built 
around  a  portable  precision  force 
gage.  An  air  cylinder  and  piston, 
controlled  by  a  speed-regulating 
hydraulic  dash-pot,  is  the  other 
major  part  of  the  tester. 

As  shown  in  the  photos,  the 
crimped  lead  is  slipped  into  a 
notched  attachment  on  the  tension 
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No.  (VDCI  CoH  Tenp.  Aabimt  Aaiblmt 


lN25t  200 
1N255  400 

1N250  000 

IN530  200 

1N540  400 

1N547  000 


Typ« 


1II2S4 


MIL-E-l 

Tochnicul 

Spot. 

Mounllni  Shoot  No. 


Stud 

Stud 

Stud 

Stud 

Axitl  Lttd 
Ailtl  Lotd 
Axitl  Lotd 


lArertiod  orrr  1  tytlo  lor  Indurtiro  or  rotlitlro  lotd  with  rotUflot 
oporttlnx  tt  full  rttod  rurrmt  tt  1500  C.  taibimli. 


Without  qualification,  these  rectifiers  are  the  finest  available 
today,  design^ed  and  manufactured  to  meet  stringent  govern¬ 
ment  requirements  and  the  exceedingly  high  quality  control 
standards  of  General  Instrument  Corporation. 


1N2S5 


These  JAN  types  are  offered  in  volume  quantities  for  on  time 
delivery  at  prices  that  reflect  General  Instrument’s  years  of 
production  experience.  Data  sheets  on  these  and  other 
Automatic  silicon  rectifiers  are  available  upon  request. 


1II2S6 


Semiconductor  Division 


80  Oouvarnaur  Straat,  NawarK  4,  N.  J. 


OaNMNAI.  INSTNUMaNT  COfOaORATION  INCt-UOX*  N.  W.  SICKLRS  DIVIStONt 
AUTOMATIC  MANUFACTUNINO  DIVISION.  NAOlO  NaCBFTON  COMFANV.  INC. 
ANO  MICAMOLO  aUaCTMONIC*  MANUFACTUNINO  CONFORATION  (•UaaiOIANISS) 


OENBXAL  IN8TBUMENT  DISTaiBUTOBS:  Bultlimn;  D  A  H  DlMrlbutlM  Ca  •  CMnau:  MurpulP  Cu.  •  Ckrulmd:  PImmot  Bkctimlc  Supply  •  Lm  ApmIm:  Vtiter 
BMctnaln  Supply  Ca.  Burbuah  •  Mlhnukm:  Radio  Parti  Ca.  lor.  •  Ntw  Yark  Cl»;  Hudam  Radio  A  Tolarlxlaa  Cara..  Bua  Badia  A  Bactrtalc  Oa  •  nsiadaloMa: 


BlactroolM  Supply  Ca,  Burbaoh  •  Mlhnukao:  Radio  Parti  Ca.  lor 
Htrborh  A  Bidapiio.  lot.  •  Sao  Dlapa:  Shaain  A  WrIgM  lot.  •  I 


•  Naw  Yarfc  City;  Hudam  Radio  A  Talarlalm  Carp..  Bau  Radio  A  Blottrmic  Oa  •  PIdladalpMa; 
Sm  PraarlMo;  Parlflr  TVholaaala  Ca  •  SmlUo:  SmtUo  Badio  Supply  •  Tuba:  Oil  CipUpI  BMttfaolri 


See  us  in  March  at  the  IRE  Show  in  New  York  — Booths  2211>2217 
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Subscriber? /Pass-Along  Reader?/Forget  to  Renew? 


Where  Do  You  Fit  In... 


Wir«  i«  pulwd  fe  breaking  point  by  air 
cylinder 


Mail  reply  te  -  Electreelct,  ne  West  42iid  Street,  New  Verk  3*.  N.  r 


ON  □ 
ON  a 


Renew  my  MibKrIptien  far  3  mere,  year* 

Inter  my  new  »iil>tcrlptlen 

U.  S.  eubscrlption  ritei  Q  3  years  $12  □  1  year  $6 
Cenadian  rates  $10  for  1  year  Foraifn  rates  $20  for  1  year 


Rollers  Straighten 
Bent  Axial  Leads 

Axial  component  leads  can  be 
quickly  straightened  with  a  roller 
device.  The  photos  show  such  a 
device  being  used  to  straighten 
bent  resistor  leads  at  Corning 
Glass  Works’  electronic  components 
plant,  Bradford,  Pa.  Bent  leads 


Closeup  of  crimped  connector  in  notched 
tension  head 


tion  fails.  The  force  gage  dial  holds 
the  reading  of  the  force  exerted  at 
the  instant  of  failure. 

The  air  cylinder  returns  to  its 
starting  position  when  the  handle 
is  released  and  the  jaws  open  to 
receive  the  next  wire.  The  gage  is 
reset  to  zero  with  a  button  on  the 
gage.  The  instrument  is  a  compen- 
.sated  spring-type  gage  made  by 
Hunter  Spring  Co.,  Lansdale,  Pa. 
It  has  a  maximum  capacity  of  100 
pounds  ±  i  pound. 


In  1959  six  issues  of  Electronics  will  be  devoted  to  primary,  important 
Kgments  of  electronic  engineering,  design  and  control.  Each  spiecial  issue  an 
up-to-minute,  definitive,  comprehensive  databook  in  one  handy  package  —  a  refer¬ 
ence  text  or  point  of  departure — the  serious  electronics  engineer,  production,  or 
management  man  will  find  them  useful  on  many  occasions  in  the  coming  months. 

Electronics  can’t  guarantee  to  supply  back  issues  to  start  or  re-start  your 
SubKription.  To  insure  receiving  these  special  issues  your  order  must  be  received 
four  weeks  previous  to  publication  date.  We’ll  give  full  credit  for  the  unexpired 
portion  of  your  current  subscription. 

Be  sure  your  subKription  doesn’t  lapse.  Fill  out  the  card  below  and  mail 
it  to  us. 

BE  SURE  to  receive  your  personal  copy  of  these  SPECIALS 
4*1.  Electronics  in  Space  — April  24th  Special  Issue 

2.  Designing  for  Reliability  —  May  29th  Special  Issue 

3.  Transistorizing  Electronic  Equipment  —  July  31st  Special  Issue 

4.  Electronic  Instruments  for  Design  and  Production  —  September  11th  Special  Issue 

5.  Modern  Communications  Methods  —  October  23rd  Special  Issue 

6.  Materials  for  Environmental  Extremes  —  December  4th  Special  Issue 


1.  PreeelsisR 

ionic  drive 
plasma  let 
photonic  drive 


2.  Navlgatiee 

determination  In  real  time 
of  location  In  space 
position  shift  due  to  light  time 
collision  avoidance  in  space 
celestial  navigation 
Inertial  navigation 


4$  What’s  In  "Electronics  in  Space?”  (April  24th  Special  Issue) 


3.  Cemeranicatiees 

position  shift  due  to  light  time 
tarrestial  to  space 
space  to  tarrestial 
space  to  space 
communicating  near  and 
around  sun 

communicating  around  large 
space  bodies 

4.  Observatian 

of  space  television 

from  spKe  infra-red 

radio  telescopes 


9.  Eqaipment  EnvireeiReat 

measurement  of  temperature 

design  for  radiation 

shock  and 
vibration 

$.  Power  Generation 

in  vehicles 
on  space  bodies 

7.  Cantrel  Systems 

a.  Electrseics  in  Human  Engineering 
of  Space  Problems 


head  of  the  force  gage.  The  wire  la 
gripped  in  jaws  actuated  by  the  air 
piston.  When  the  air  cylinder  han¬ 
dle  is  depressed  by  the  operator,  the 
cylinder  moves  quickly  until  the 
jaws,  in  closing,  touch  the  wire. 

Under  control  of  the  dashpot, 
the  piston  slows  to  the  preset 
speed  called  for  in  the  test,  pulling 
the  wire  until  the  crimped  connec- 
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equipment!  / 


The  famous  model  V-7A  Vacuum- 
Tube- Voltmeter  is  a  perfect 
example  of  the  high-quality 
instruments  available  from  Heath 
at  Yt  the  price  you  would  expect 
to  pay  I  Complete,  ^ 

only  *2452 


would  cause  the  resistors  to  be  un¬ 
evenly  coated  on  an  automatic  sili¬ 
cone  paintiner  line. 


lead  straightener  in  use  at  head  of  re¬ 
sistor  painting  line 


Leads  are  dropped  into  space  between 
roller  and  anvil 


RESISTOR 
LEADS  — 


ROLLER 


Get  the  most  out  of  your  test  equipment  budget  by  utilizing  HEATHKIT 
instruments  in  your  laboratory  or  on  your  production  line.  Get  high 
quality  equipment,  without  paying  the  usual  premium  price,  by  dealing 
directly  with  the  manufacturer,  and  by  letting  engineers  or  technicians 
assemble  Heathkits  between  rush  periods.  Comprehensive  instructions 
insure  minimum  construction  time.  You'll  get  more  equipment  for  the 
same  investment,  and  be  able  to  fill  your  needs  by  choosing  from  the 
more  than  100  different  electronic  kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself"  kits  in  the  world,  so  why  not  investigate  their 
possibilities  in  your  particular  area  of  activity!  Write  for  the  free 
Heathkit  catalog  now! 


SPRING- 

LOAOED 

ANVIL 


MOTOR 

AND 

GEARS 


ANVIL6 


ROLLERS 


■RESISTOR 


Fig.  1— End  vi«w  and  cross  saction  of  laod 
stroightanar 


FREE  catalog 

Mall  coupon  balow  for 
your  copy— Now! 


Contains  detailed  descriptions 
of  Heathkit  models  available, 
Including  VTVM's,  scopes, 
generators,  testers,  bridges, 
power  supplies,  etc. 


A  pair  of  smooth,  round  steel 
rollers  rotate  in  2  semicircular 
springr-loaded  anvils,  as  shown  in 
Fig.  1.  As  leads  are  fed  into  the 
space  between  the  rollers  and  an¬ 
vils,  the  springs  are  compressed. 
The  resulting  spring  pressure  is 
sufficient  to  straighten  the  leads 
as  the  rotation  of  the  rollers  car¬ 
ries  the  leads  from  right  to  left. 
The  rolling  action  also  keeps  the 
leads  round. 


HEATH  COMPANY 

A  SUBSIDIARY  OP  DAVSTROM,  INC. 
BENTON  HARBOR  14,  MICHIGAN 


Also  describes  Heathkit  ham 
gear  and  hi-fi  equipment  In 
Wt  form.  100  interesting  and 
profitable  “do-it-yourself” 
proiectsi 


■Si 
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ON  THE  MARKET 


D-C  Power  Supply 
transistorized 

Perkin  Engineering  Corp.,  345 
Kansas  St.,  El  Segundo,  Calif.,  has 
developed  a  24-32  v  at  10  amperes 
transistorized  precision  type  labora¬ 
tory  d-c  power  supply.  Incorporat¬ 


ing  a  dual  regulatory  system  con¬ 
sisting  of  magnetic  amplifier  and 
transistor  amplifier,  it  is  designated 
model  No.  MTR28-10.  It  operates 
from  an  a-c  input  of  105-125  v,  sin¬ 
gle  phase,  60  cps.  For  further  in¬ 
formation  write  directly  to  the 
company. 


Signal  Generator 
4,450  to  1 1 ,000  me 

PoLARAD  Electronics  Corp.,  43-20 
34th  St.,  Long  Island  City  1,  N.  Y. 
Model  PMX  microwave  signal  gen¬ 
erator  covers  the  frequency  range 
of  4,450  to  11,000  me  by  use  of 
two  interchangeable  plug-in  tuning 


units.  This  versatile  test  instru¬ 
ment  generates  internal  pulse, 
square  wave  or  f-m  signals — or  can 
be  externally  modulated.  Range  of 
internal  pulse  capabilities  include 
0.2  to  10  /xsec  variable  width ;  2  to 
2,000  fisec  delay;  and  10  to  10,000 
pps  repetition  rate.  Circle  200  on 
Reader  Service  Card. 


Tv  l-F  Pentode 
three  types 

CBS-Hytron,  Danvers,  Mass. 
Three  heater  versions  of  a  wide¬ 
band,  high-frequency  pentode 
have  been  announced.  The  sharp- 
cutoff  types  3DK6,  4DK6  and 


6DK6  are  particularly  suited  for 
use  as  i-f  amplifiers  in  tv  re¬ 


ceivers.  They  feature  a  high 
transconductance  of  9,800  //mhos. 
The  3DK6  and  4DK6  are  designed 
for  use  in  600-ma  and  450-ma 
series-string  sets  respectively; 
and  the  6DK6,  for  parallel  heater 
operation.  Circle  201  on  Reader 
Service  Card. 


Phase  Modulator 
9.75  to  10.75  kmc 

Kearfott  Co.,  Inc.,  14844  Oxnard 
St.,  Van  Nuys,  Calif.  Model  VV-183- 
lE  X-Band  ferrite  phase  modulator 
may  be  used  as  a  frequency  trans¬ 
lator,  side  band  generator,  or  as  an 


electronically  controlled  phase 
shifter.  Boasting  a  small  volumetric 
enclosure  and  small  insertion  length 
(6  in.  by  18  in.),  the  new'  unit 
weighs  leas  than  1  lb.  Amplitude 
modulation  is  less  than  0.3  db  varia¬ 
tion  with  control  current.  Circle 
202  on  Reader  Service  Card. 


Military  Tv  System 
all-Transistor 

Dage  Television  Division,  Thomp¬ 
son  Ramo  Wooldridge,  Inc.,  Mich¬ 
igan  City,  Ind.,  has  developed  a 

88 


completely  transistorized  rugged- 
ized  military  tv  system.  It  consists 
of  three  components:  tv  camera 
unit;  tv  monitor  unit;  and  tv  con¬ 
trol  unit,  which  provides  power  and 
synchronization  to  both  camera  and 
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AUTOMATIC  HEADING  MACHINES  form  heads 
on  the  end  of  lead  wires  to  make  sure  they  will 
be  solidly  anchored  in  the  resistor  body.  Wire  has 
been  previously  tinned  for  easy  soldering. 


ALLEN-BRADLEY 


HOT  MOLDED  RESISTORS 


ARE  PRECISELY  CONTROLLED 


AT  EVERY  STAGE  OF 


PRODUCTION 


Allen-Bradley  has  been  making  precisely  uni¬ 
form  resistors  — not  by  the  millions  but  by  the 
billions  — over  the  years.  The  exclusive  hot 
molding  process  —  developed  and  perfected  by 
Allen-Bradley —  uses  specially  designed  auto¬ 
matic  machines  that  incorporate  precision  con¬ 
trol  at  every  step  of  production.  Shown  here  are 
a  few  of  the  special  machines  that  make  pos¬ 
sible  the  amazing  uniformity — from  resistor  to 
resistor,  year  after  year — for  which  Allen- 
Bradley  composition  resistors  are  famous. 

Allen-Bradley  Co.,  1 10  W.  Greenfield  Ave. 

Milwaukee  4,  Wisconsin 

In  Canada:  Allen-Bradley  Canada  Ltd. 

Galt,  Ontario 

ALLM-BRAMEY 

^^QllflLllV^^ 

Electronic  Components 


:i::r 


•@r 


AUTOAAATIC  COLOR  CODING  MACHINES  apply 
color  bands  and  oven-bake  the  enamel  at  high 
temperatures  to  assure  that  the  color  coding  will 
withstand  the  maximum  operating  temperatures  of 
ISO’C  and  all  types  of  cleaning  solvents. 
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LABORATORY  QUALITY  AT 
..  PRODUCTION  PRICES 

. . .  with  Bendix  temperature- 
compensated  tachometer  generators 


monitor.  The  MTS-4  system  is  en¬ 
gineered  to  meet  adverse  military 
environmental  requirements  and  to 
prove  functionally  reliable  and 
easily  maintainable.  System  makes 
possible  the  use  of  c-c  tv  in  mili¬ 
tary  aircraft,  ships  and  vehicles  to 
reliably  observe  and  transmit  visual 
data  to  one  or  more  monitors. 
Circle  203  on  Reader  Service  Card. 
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Sound  Level  Meter 
smaller,  lighter 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1551-B  sound  level  meter  has 
many  new  technical  features  and 


DifFerentials 
hollow  shaft 

Fae  Instrument  Corp.,  42-61  Hun¬ 
ter  St.,  Long  Island  City  1,  N.  Y.  A 
line  of  hollow  shaft  miniature  pre¬ 
cision  differentials  are  engineered 
for  high  accuracy  in  additive  and 
subtractive  operations.  They  have 
primary  applications  in  angular 
velocity,  sums,  differences,  sequence 
and  other  functions.  Some  design 
features  include:  high  speed  rota¬ 
tion,  minimum  backlash  and  low 
breakaway  torque,  and  easy  instal¬ 
lation  or  removal  from  a  gear  train. 
Circle  204  on  Reader  Service  Card. 


Bendix  has  the  facilities  to  give  you  all  the  precision  and  accuracy 
you  want  in  tachometer  generators — at  volume  production  prices. 
And  our  volume  production  means  delivery  when  you  want  it. 

Most  important  of  all,  Bendix  Tachometer  Generators  feature 
laboratory  quality  because  of  unique,  high-precision  manufac¬ 
ture  and  extensive  test  facilities.  For  example,  these  generators 
deliver  accuracies  within  1/10  of  1%  over  a  wide  sjjced  range 
due  to  calibration  by  specially  built  Bendix  production  test 
equipment.  Further,  they’re  temperature-compensated  over  a 
range  from  — SS'C  to  -t-lZS^C. 

Bendix  Tachometer  Generators  arc  available  in  frame  sizes 
10,  11,15  and  23 — and  offer  the  latest  developments  in  minia¬ 
turization,  integral  motors,  and  other  desirable  features. 

THI  STIP  THAT  PAYS.  Find  out  today  how  the  Bendix 
“Supermarket”  gives  you  more  tachometer  generator  for  your 
money — how  it  can  meet  your  needs  promptly,  efficiently  and 
economically.  *ti*oci<«ik.  iudix  AvunM  coirmation 

Eclipse-Pioneer  Division 

T*t«rboro, 

District  Offkest  Burbank  ond  Son  Francisco,  ColHw 
Soottia,  Wash.)  Dayton,  Ohk>;  and  Wa^lngton, 

D.  C.  Export  Solos  &  S^lcat  Bondix  IntontoHonal 
Dlvislofv  205  E.  42nd  St.,  N«w  York  17,  N.  Y. 


I 


AvtATlON  COIII>0*AriOM 


P.S.  and  don't  forget  these 
other  quality  products  at  the 


improvements  over  its  predecessor. 
Among  these  are :  a  new  microphone 
for  better  all-round  performance;  a 
new  meter  circuit,  which  more 
closely  approximates  rms  response; 
a  new  calibration  circuit  for  ampli¬ 
fier  gain  standardization,  which 
does  not  require  a  power-line  con¬ 
nection  ;  improved  signal-to-noise 
ratio  and  dynamic  range ;  improved 
frequency  response.  Price  is  $395. 
Circle  205  on  Reader  Service  Card. 


With  our  greater  variety  and 
greater  volume  of  the  precision 
components  listed  below,  we 
have  become  the  “supermarket” 
of  the  industry.  We  feature  fast 
delivery  and  mass-production 
economy — plus  the  highest  pre¬ 
cision  quality. 


Pulse  Height  Analyzer 
single  channel 

Tullamore  Electronics  Corp., 
6055  South  Ashland  Ave.,  Chicago 
36,  Ill.,  has  available  model  PHA-2 
precision  single  channel  pulse 
height  analyzer  for  the  budget- 
minded  laboratory.  It  is  capable  of 
operating  at  counting  rates  in  ex¬ 
cess  of  1,000,000  cpm  without  appre¬ 
ciable  data  distortion.  Instrument 
utilizes  a  window  amplifier  which 
has  excellent  overload  characteris¬ 
tics.  Input  amplitude  range  nor¬ 
mally  covered  is  0  to  85  v  positive. 
Circle  206  on  Reader  Service  Card. 


400-CYCLI  SYNCHROS 

(Frame  sizes:  8,  10,  11,  15,  22) 

Control  Transformers  •  Differ- 
endals  •  Receivers  •  Resolvers 
•  Transmitters 


Static  Inverter 
transistorized 

Gulton  Industries,  Inc.,  212  Dur¬ 
ham  Ave.,  Metuchen,  N.  J.,  has  de¬ 
veloped  a  static  inverter  employing 
a  new  concept  in  the  conversion  of 
d-c  inputs  for  precision  a-c  fre¬ 
quencies.  It  is  designed  for  depend¬ 
able  and  accurate  power  applica¬ 
tions  for  use  in  driving  rate  gyros 
and  inertial  guidance  equipment  and 
other  related  missile  and  aircraft 
uses.  The  new  static  inverters  are 
designed  to  meet  military  environ¬ 
mental  specifications  per  MIL-E- 
5272A.  They  are  available  with 
single  phase  or  three  phase  outputs. 
Circle  208  on  Reader  Service  Card. 


GYROS 

Directional,  Free,  Rate,  Roll 
and  Vertical  Gyro  Transmitters 
•  Stable  Platforms 


MOTORS  AND  GINIRATORS 

Gear  Head  Motors  and  Motor 
Generators  •  Low- Inertia  Servo 
Motors  •  Motor  Generators  • 
Rate  Generators 

PACKAGID  COMPONINTS 

Analog-Digital  Converters  • 
Azimuth  Counters  •  Cam  Com¬ 
pensators  •  Clutched  Synchros  • 
Dual-Speed  Synchros  •  External 
Slip-Ring  Synchros  •  Follow-Up 
Mechanisms  •  Miniature  Dif¬ 
ferential  Gear  Assemblies  • 
Servo  Assemblies 


RADAR  DIVICIS 

Airborne  Radar  Antennae 
Ground  Antenna  Pedestals 


You  Can't  Boat  Th«  Bendix 
"Supormarkat".  Try  us. 


Eclipse-Pioneer  Division 


Frequency  Converter 
meets  MIL  specs 

Power  Sources,  Inc.,  Burlington, 

Mas.s.  Model  PS6001  frequency  con¬ 
verter,  which  meets  all  require¬ 
ments  of  military  specifications  for 
ground  equipment,  has  an  input  of 
120  V,  60  cps,  and  an  output  of  115  v, 

400  cps,  250  w  square  wave.  The 
converter  will  operate  at  any  tem¬ 
perature  between —30  C  and +52  C,  Maury  &  Associates,  10373  Mills 
and  is  not  damaged  by  temperature  Ave.,  Montclair,  Calif.  A  new  series 

extremes  to  —65  C  and  +85  C.  of  narrow  band,  tunable  band  pass 

Circle  207  on  Reader  Service  Card.  filters  feature  miniaturized  and  ex- 


TGtGfboro,  N.  J. 


Band  Pass  Filters 
tunable  units 
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tremely  rugged  construction,  low 
insertion  loss  and  low  vswr.  They 
are  ideal  for  airborne  as  well  as  lab 
type  applications.  There  are  four 
types  available  when  they  are  cas¬ 
caded  in  single  to  quad  units,  whioh 
determines  their  skirt  selectivity. 
The  filters  are  available  at  any  cen¬ 
ter  frequency  from  100  to  2,000  me. 
Circle  209  on  Reader  Service  Card. 


Scientists  and  engineers  at  the  Los  Alamos 
Scientific  Laboratory  have  access  to  an 
unusual  variety  of  research  tools:  excellent 
technical  libraries,  high-speed  computers, 
particle  accelerators,  experimental  reac¬ 
tors,  critical  assemblies,  ultra  high-speed 
cameras,  whole-body  radiation  counters, 
devices  for  investigating  controlled  ther¬ 
monuclear  reactions  — and  specialized 
equipment  of  many  other  kinds. 


The  writing  and  publishing  of  research 
papers  is  encouraged  in  many  ways  at  Los 
Alamos.  Expert  editorial  help  is  available 
to  all  staff  members.  More  than  13  0  0 
papers  have  been  released  for  publication 
and  an  additional  1700  have  been  present¬ 
ed  at  meetings  or  otherwise  made  public. 

BASIC 


For  information  on  employment  opportun¬ 
ities  write:  Personnel  Director,  Division  59-13 


los(^alainos 


^  scientific  laboratory 

or  THI  UNIVIRSITT  or  CAlirORNIA 

10$  AUUWOS,  mw  Mf  XICO 


Converters 
d-c  to  d-c 

Sorensen  &  Co,  Inc.,  Richards 
Ave.,  South  Norwalk,  Conn.,  has  a 
new  line  of  transistorized  d-c  to  d-c 
converters  designed  for  incorpora¬ 
tion  into  a  wide  variety  of  battery- 
powered  airborne  and  mobile  elec¬ 
tronic  equipment.  The  QC  series 
provide  an  economical  efficient 
means  of  obtaining  higher  voltages 
from  standard  6,  12  or  28-v  d-c 
sources.  Standard  output  voltages 
range  from  50  v  d-c  (30,  on  12-v 
models)  to  1,000  v  d-c.  Powers  to 
200  w  in  12  V  models;  to  160  w  in 
28  V  models  and  to  90  w  in  6  v 
models.  Circle  210  on  Reader  Serv¬ 
ice  Card. 


D-C  Amplifiers 
for  transducers 

Edin,  a  Division  of  Epsco,  Inc.,  207 
Main  St,,  Worcester  8,  Mass.,  has 
available  the  first  two  models  of  a 
new  No.  B-series  line  of  amplifiers 
intended  for  a  wide  variety  of  both 
rack-panel  and  portable  oscillograph 
recording  needs.  Units  drift  less 
than  0.5  mw  equivalent  input  per  hr 
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KL-A  VERSATILE,  RELIABLE,  LOW  COST  P&B  RELAY 

for  communications  and  automation 


EO O  N  O  M  Y and  versatility  distinguish  our  KL 
series  relays.  Contact  arrangements  are  available 
up  to  4  pdt  in  either  AC  or  DC  versions.  Sensitivity 
of  100  milliwatts  per  movable  arm  is  available. 

Stationary  contacts  and  terminals  are  mounted 
on  a  phenolic  front  of  high  dielectric  strength,  thus 
adding  to  the  utility  of  the  relay.  Conveniently 
located  terminals  and  easy-to- mount  base  greatly 
simplify  installation  on  long  production  runs. 

KL  relays  may  be  hermetically  sealed  or  fur¬ 
nished  in  metal  dust  covers. 

This  is  one  of  a  "family”  of  fine  P&B  relays. 
Others,  with  similar  configurations  but  various 
electrical  and  switching  capacities,  are  shown  below. 
Write  or  call  for  more  information  or  see  the  com¬ 
plete  P&B  catalog  in  Sweet’s  Product  Design  File. 


KL  ENGINEERING  DATA 

GENERAL:  lrMli4«wti  300  voH  rmi,  60  cyd* 

all  damantt  stondard  4  pol«  rdoyj  1300  vpHs  rmt,  60  cyda 
ofi  tpociol  3  pdt  rdoy. 

Tampa»ati»f  Ran^a:  — 43*C.  to  +i3*C. 

Approx.  73%  ot  nominal  dc  voltago. 

Approx.  76%  of  nominol  oc  voltogo. 

TormiiHil*:  fiorcad  >old«r  Itrgs  for  two  |20  AWG  wirot* 
Encloxvroft:  Motol  con  2^*  high  x  2%'  long  x  2*Vii*  wldg 
with  octal  plug  or  mvltipU  toldor  hoodor. 

CONTACTS:  Arrangomontt:  up  to  4  pdt. 

Motorioli  dia.  gold-flathod  tilvor.  (Othori  avoHoblo.) 
Lood:  3  ompft  ^113  voHs,  60  cydo  rosistivo  ioodt. 

COILS:  Roxltlanco:  60,300  ohms  max. 

Powor:  100  milliwotts  por  movobU  orm. 

Doty:  ContinuovSj  cods  will  withstood  6  watts  23*C* 
Vohagoti  up  to  1 10  voHs  dc. 

up  to  230  volts  oc. 

PAR  STANDARD  RELAYS  ARE  AVAILADLE  AT  YOUR  LOCAL  ELECTRONIC  PARTS  DISTRIRUTOt 


KR  SERIES;  SMALL,  5  AMP  RELAY 

luggodly  consirudod  for  long  lift  ond  dopond- 
obility.  AvailobI*  up  to  3  pdt. 


KCP  SERIES:  SENSITIVE  3  POT  RELAY 

For  plot#  circuit  opplicotions  roquirtng  low 
cost,  sonsitivo  rdoy.  Folydhylor»«  dust  covor. 


KT  SERIES:  ANTENNA  RELAY 

Insulotod  to  minimiso  KF  Iossm.  OosigM 
swbdi  500  svoitt  IF  input  to  300  ohm  lino. 


ICA  SERIES;  GENERAL  PURPOSE 

Compod,  light-duty  roloy.  U/l  opprovod. 
MooN  1300  votts  rma  brookdown  roquiromont. 


ikii^  ^inii 

nev^ 


IS  on  a 


and  will  operate  from  115  v  ±5  v 
power  lines  without  additional  reg¬ 
ulation.  Two  meg  input  impedance 
plus  optional  zero  suppression 
allow  the  unit  to  be  used  with  a 
wide  variety  of  transducers.  Fea¬ 
tures  include  plug-in  frequency 
compensation  to  extend  the  range 
of  the  galvanometer  to  200  cps. 
Circle  211  on  Reader  Service  Card. 


Oscillator 
high  stability 

Manson  Laboratories,  Inc.,  207 
Greenwich  Ave.,  Stamford,  Conn. 
Model  RD-146,  a  new  version  of  the 
RD-140  1-mc  high  stability  oscilla¬ 
tor,  features  a  calibrated  trimmer 
control  for  making  accurate  fre¬ 
quency  adjustments  against  crystal 
aging,  on  a  daily,  weekly  or  other 
frequent  time  period  basis,  without 
comparison  to  WWV  or  other  stand¬ 
ard.  Unit  features  drift  rate  less 
than  1  part  in  10'  per  day,  improved 
short  term  stability  and  lower  power 
consumption.  Circle  212  on  Reader 
Service  Card. 


Non-Toxic  Resist 
for  p-c  production 

Screen  Process  Laboratories,  5-33 
48th  Ave.,  Long  Island  City  1,  N.  Y. 
A  new  plating  and  etching  resist 
(No.  1997B)  has  bpen  developed  for 
the  production  of  printed  circuits. 
It  prints  easily,  and  very  sharply, 
with  a  minimum  of  drag.  It  will  re¬ 
sist  the  usual  platers  cleaning  solu¬ 
tions,  plating  baths  and  etchants.  It 
is  extremely  dimensionally  stable, 
expanding  about  0.0005  in.,  com- 
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YESTERDAY ...  a  multiple  breakthrough 
in  the  laboratory. 

TODAY ...  a  production  fact  from 
Microwave  Associates, 


The  high  Q  of  the  varKtor  at 
microwave  frequencies  and  its 
voltage  variable  capacitance  pro¬ 
vide  excellent  qualities  for  use 
in  circuits  as  AFC,  voltage  var¬ 
iable  filter  networks,  tuned 
microwave  oscillators. 


PARAMETRIC  AMPLIFIERS 


The  varactor  used  in  very 
simple  circuits  requiring  no  re¬ 
frigeration  has  demonstrated  low 
noise,  high  gain  performance 
from  I  to  6000  me.  Noise  fig¬ 
ures  of  approximately  1  db  at 
UHF  and  s  db  at  6000  me.  are 
typical.  We  believe  the  varactor 
will  be  the  component  of  choice 
for  receiver  inputs  from  30  to 
6000  me. 


VOLTAGE  TUNED  MICROWAVE  CIRCUITS 


PARAMETRIC  AMPLIFIERS 


For  the  difficult  problem  of 
imposing  VHF  and  UHF  intelli¬ 
gence  on  a  microwave  carrier, 
the  varactor  is  a  top  performer. 
The  varactor  accomplishes  the 
mixing  function  with  signal  gain 
in  the  side  bands  as  opposed 
to  present  low  efficiency 
techniques. 


HIGH  LEVEL  MODULATORS 


This  Microwave  Associates  varactor  is  a 
diffused  silicon  PN  junction  diode  de¬ 
signed  to  be  a  variable  capacitance  with 
low  loss  at  high  frequencies.  The  unit 
complies  with  MIL-E-1  outline  7-1  for 
cartridge  type  crystal  rectifiers  and  will 
fit  most  standard  crystal  holders. 


REACTIVE  LIMITERS 


The  varactor  has  been  used 
as  a  passive  reactive  limiter  at 
UHF  frequencies.  It  is  believed 
that  the  varactor  will  be  an 
ideal  "receiver  protector"  as  an 
adjunct  to  present  UHF  radar 
duplexing  systems. 


In  the  standard  form,  the  pin  end  of  the 
diode  is  connected  to  P-type  material  on 
the  top  of  a  small  "mesa"  and  the  N-side 
of  the  silicon  element  is  connected  to 
the  base.  Reverse  polarity  units  are  also 
available.  Mechanically  reversible  units  in 
both  polarities  may  be  ordered  but  the 
single-ended  units  are  generally  recom¬ 
mended  because  they  insure  placement  in 
holders  with  the  proper  end  in  contact 
with  a  heat  sink. 


REACTIVE  LIMITERS 


HARMONIC  GENERATORS 


HARMONIC  GENERATOh. 


The  unique  properties  of  the 
varactor  provide  highly  efficient 
harmonic  generation.  Useful  har¬ 
monics  have  been  generated  up 
to  100  kMc.  With  inputs  at  HF, 
VHF,  UHF  and  lower  microwave 
frequencies,  conversion  losses 
of  considerably  less  than  1  db 
per  harmonic  have  been  ob¬ 
served.  The  varKtor  driven  by 
transistor  or  tube  oscillators  ap¬ 
pears  very  promising  as  a  signal 
source  in  the  microwave  region. 


Send  for  catalog  59V 
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TYPE 

CUT  OFF 
FREQUENCY 
(kMc) 

CAPACITY  AT 
ZERO  BIAS 
(am<) 

MA-460A 

20 

k 

MA-460B 

30 

6 

MA-460C 

40 

4 

MA-460D 

so 

4 

MA-460E 

60 

3 

;/fpA(EyCO^ 

COMBINAtiONS^^^^^ 


pared  to  the  usual  0.005  in.  No 
strong  solvents  are  necessary  to 
clean  screens,  as  they  can  be  cleaned 
with  ordinary  mineral  spirits. 
Circle  213  on  Reader  Service  Card. 


CIRCLE  64  READERS  SERVICE  CARD 


Precision  Pots 
high  temperature 

Daystrom  Pacific,  9320  Lincoln 
Blvd.,  Los  Angele.s  45,  Calif.  Model 
313,  first  of  a  new  series  of  high 
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New  availability  in  skin  sizes,  cores 
and  adhesive  materials  now  make 
wider  range  of  honeycomb  sandwich 
combinations  possible  for  the  elec¬ 
tronics  engineer. 


Chances  are  one  of  the  above  sandwich  combinations  will  answer 
your  electronic  housing  problem  relative  to:  minimum  of  w'eight, 
rigidity,  thermal  conductivity,  vibration  damping,  fatigue  re¬ 
sistance,  radio  frequency,  dielectric  barriers  or  “U”  factor. 

To  that  end,  merely  forward  us  a  schedule  of  the  environmental 
conditions,  and  we  will,  without  obligation,  make  a  recommends- 


X-Y  Indicator 

many  applications 

Technitrol  Engineering  Co.,  1952 
E.  Allegheny  Ave.,  Philadelphia  34, 
Pa.  Model  1002  cathode  ray  indica¬ 
tor  provides  a  visual  indicating  de¬ 
vice  for  the  dynamic  display  of 
electrical  signals.  It  is  intended  pri¬ 
marily  as  an  output  indicating  de¬ 
vice  for  such  instruments  as  the 
Technitrol  dynamic  diode  tester  and 
transistor  curve  tracers,  no  internal 
sweep  circuits  being  provided. 
Price  is  $375.  Circle  215  on  Reader 
Service  Card. 


Electronic  Research  Associates, 
Inc.,  67  Factory  Place,  Cedar  Grove, 
N.  J.,  announces  new  additions  to 
their  line  of  Magitran  high  current 
regulated  power  supplies  which 
combine  the  characteristics  of  mag¬ 
netic  and  transistor  regulators.  The 
new  units  provide  regulated  output 
in  the  range  0-36  v  d-c  with  current 
ratings  up  to  20  amperes.  Circle 
214  on  Reader  Service  Card. 


Power  Supplies 
close  regulation 


Aluminum 
Magnesium 
Titanium 
Stainless  Steel 
Carbon  Steel 
Fiber  Glass 


Fiber  Glass 
Aluminum 

Impregnated  Paper 
Asbestos 
Canvas  Duck 


FASTEST  TUNING 
PULSE  MAGNETRON 
TUNES 

HYDRAULICALLY 


adapts  to  current  systems 


This  is  the  first  public  announcement  of  the 
first  hydraulically-tuned  pulse  magnetron.  It 
permits  a  powerful  new  capability  in  anti¬ 
jamming  pulse-to-pulse  frequency  diversity 
operation. 

Designated  L-3211  and  equipped  with  an 
hydraulic  tuning  actuator  we  developed,  this  is 
the  fastest  tuning,  medium  power  magnetron 
in  production  today. 

The  L-3211  is  designed  for  X-band  operation 
with  electrical  characteristics  similar  to  those 
of  our  standard  field-proved  6543  magnetron. 
The  principles  of  its  design  make  it  adaptable 
to  other  power  levels  and  frequency  bands. 

Tubes  of  this  family  greatly  enhance  system 


tuning  capability,  approaching  that  of  voltage- 
tuned  tubes,  with  much  greater  efficiency  and 
less  system  complexity.  The  L-3211  affords  a 
means  of  upgrading  both  new  and  existing 
radar  systems  in  operational  effectiveness.  (We 
also  can  provide  information  on  a  “need-to- 
know”  basis  on  classified  tubes  that  have  even 
greater  capabilities  than  the  L-3211.) 

In  constructing  the  L-3211  we  use  certain 
techniques  proprietary  with  us . . .  techniques 
which  guarantee  a  long  operating  life  and  a 
long  shelf  life.  Ageing-in  prior  to  full-power 
operation  is  unnecessary. 

It  is  another  one  of  a  large  number  of  micro- 
wave  tubes  used  in  radar  and  countermeasures 


built  to  specifications  established  by  Litton 
Industries  .  . .  specifications  which  have  be¬ 
come  recognized  as  standards  by  the  military 
services. 

Our  Applications  Engineering  Lab  is  well 
equipped*  to  analyze  your  problem.  It  has 
been  remarkably  successful  in  finding  fast  and 
accurate  solutions  to  difficult  system  problems. 
Let  it  solve  yours.  We’ll  be  glad  to  answer  your 
specific  inquiries,  or  to  send  you  a  copy  of  our 
catalog.  Litton  Industries  Electron  Ihbe  Divi¬ 
sion,  Office  E8,  %0  Industrial  Road,  San  Car¬ 
los,  (California. 

*  Incidentally,  so  is  our  Personnel  Department. 
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LITTON  INDUSTRIES  Electron  Tube  Division 

MAGNETRONS  •  CAS  DISCHARGE  TUBES  •  CARCINOTRONS  •  TRAVELING  WAVE  TUBES 
BACKWARD  WAVE  OSCILLATORS  •  NOISE  SOURCES  •  DISPLAY  TUBES 


CAPABILITY 
THAT  CAN  CHANGE 
YOUR 
PLANNING 


i 


temperature  precision  units,  is 
available  in  resistance  values  from 
10  ohms  to  50  K  ifc  5  percent.  Oper¬ 
ating  temperatures  of  the  minia¬ 
ture  1.5  w  pot  range  from  —55  to 
-1-200  C.  One  watt  is  dissipated  at 
+95  C.  The  unit  also  meets  or  ex¬ 
ceeds  MIL-STD-202  Method  202 
shock  and  vibration  and  NAS  710 
noise  specifications.  Circle  216  on 
Reader  Service  Card. 


REGOHM 

voltoge  regulation 
down  to  =^0.05% 


using 

only 

HALF 

your 

potential 

In  your  presont  |ob? 

Because  of  the  diversity  and  rapidly 
increasing  demands  for  our  products, 
you  have  the  challenging  opportunity 
here  at  Bendix-Pacific  to  construc¬ 
tively  apply  all  your  talents. 

There  are  important  career  positions 
open  NOW  at  all  levels  in  our  small, 
independent  engineering  groups  in 
these  fields  - 

MISSILE  GUIDANCE  •  TELEMETERING 
AIRROftNE  RADAR  •  MISSILE  HY- 
DRAULICS  I  MARINE  HYDRAULICS 
SONAR  I  ANTI-SUIMARINE  WARFARE 

Please  write  W.  C.  Walker  your 
qualifications  or  fill  in  the 
coupon  and  mail  it  today. 


W.  C.  Walker,  Engineerini  Empleym't  M|r. 
Bendii-Pacific,  Bendii  Aviation  Corp. 

11M4  Sherman  Way,  No.  Holiywood,  Calif. 

I  am  interested  in  (check  one) 

□  Electrical  □  Mechanical  Engineering 

I  am  a  graduate  engineer  with - - 

_ degree. 

I  am  not  a  graduate  engineer  but  have 


TUBE  LIFE 


.  years  experience. 


Address - 

City - 

Zone  —  —  State- 


Power  Supply 
over-load  protected 

Mid-Eastkrn  Electronics,  Inc.,  32 
Commerce  St.,  Springfield,  N.  J.  A 
new  transistor  power  supply  fea¬ 
tures  stable  output  voltages  from  0 
to  36  V  d-c  at  5  amperes  continuous 
duty.  Line  and  load  regulation  is 
better  than  0.1  percent  and  output 
can  be  limited  to  any  value  from  0 
to  5  amperes  through  a  front  panel 
selector.  Overshoot  is  not  measur¬ 
able,  thus  insuring  instantaneous 
protection  to  rated  components  and 
external  circuitry.  Circle  217  on 
Reader  Service  Card. 


Connector  Ports 
machined  Teflon 

Tri-Point  Plastics,  Inc.,  177  I.U. 
Willets  Rd.,  Albertson,  N.  Y.  Self¬ 
sealing  action,  size  reduction,  de¬ 
pendability  at  high  temperatures 
and  under  submersion  in  corrosive 
missile  fuels  are  features  of  the 
insulating  parts  used  in  aircraft 
connectors  illustrated.  Tri-Point’s 


The  sensitive  yet  rugged  REGOHM  controls 
input  voltage  to  eliminate  the  power-source 
variations  which  cause  premature  tube  fail¬ 
ure.  Automatic  and  precise,  this  plug-in 
unit  assures  constant  voltage  input. 

More  and  more  designers  are  including 
REGOHM  in  circuits,  because  of  its: 

•  STEPLESS  CONTINUOUS  CONTROL 

•  WIDE  FREQUENCY  RANGE 

•  PERMANENT  ADJUSTMENT 

•  FREEDOM  FROM  MAINTENANCE 

•  RUGGED  DESIGN 

•  LIGHT  WEIGHT 

•  LONG  LIFE  •  LOW  COST 
Design  data,  performance  specs  and  case 
histories  of  those  applications  you  wish  to 
explore  will  be  sent  on  request. 


REGOHM 


ELECTRIC  REGULATOR  CORPORATION 

)  NORWALK  CONNECTICUT 
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From  Bell  Telephone  Laboratories... 

Brainpower 

for  the  brawny 

Nike-Hercules 


The  Army’s  newest  surface-to-air  guided  missile— the 
lethal  Nike-Hercules— is  now  operational.  Because  it 
is,  no  unfriendly  plane  will  he  able  to  fly  sufficiently 
high,  fast  or  evasively  to  escape  a  fatal  rendezvous 
with  it. 

For  Hercules  has  a  “brain”  —  an  intellect  that 
makes  it  a  prodigy  among  today’s  electronic  robots. 
Bell  Telephone  Laboratories  developed  it.'  Western 
Electric  (prime  contractor  for  the  entire  missile 
system)  is  producing  it.  Douglas  Aircraft  Company 
is  giving  it  its  body. 

This  “brain”  is  a  fully  integrated  guidance  sys¬ 
tem,  almost  entirely  land-based.  Only  the  vital  signal¬ 
receiving  apparatus  is  expendable  within  the  missile 
itself.  Other  highly  practical  features:  it  defies  “jam¬ 
ming,”  is  completely  mobile,  is  designed  in  separate 
“building  block”  units  which  are  replaceable  in  sec¬ 
onds— and  is  deadly  accurate. 

Bell  Labs  scientists  and  engineers  designed  the 
world’s  largest  and  most  intricate  telephone  com¬ 
munications  network  for  the  Bell  System.  They  de¬ 
veloped  about  half  of  the  Armed  Forces’  radar  equip¬ 
ment  during  World  War  11.  And  they  pioneered  the 
nation’s  first  successful  air  defense  guided  missile 
system  —  N  ike- Ajax. 

They  were  eminently  qualified  to  give  Hercules 
the  brainpower  it  needed. 


BELL  TELEPHONE  LABORATORIES 

World  center  o<  communications  research  and  development 
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WRIOHT 

CUSTOM  DESIGNED 

ELECTRONIC  COMPONENTS 


components  are  machined  from 
Teflon  resin.  A  special,  high- 
density  TSI  resin  stock  is  used, 
with  tolerances  on  some  parts 
kept  to  0.001  in.  and  less  to  attain 
the  connector  performance  re¬ 
quired.  (Tri-Point  parts  are  usee’ 
in  aircraft  connectors  shown  on 
p  98  and  made  by  Titeflex,  Inc.. 
Springfleld,  Mass.)  Circle  218  on 
Reader  Service  Card. 


P-M  Motor 

high  temperature 

John  Oster  Mfg.  Co.,  1  Main  St., 
Racine,  Wise.,  offers  a  new  high 
temperature  ±3  percent  speed  reg¬ 
ulation  continuous  duty  It  in.  p-m 
governed  motor  with  gear  reduction 
and  filter.  It  features  60  oz  in.  load 
and  24  to  29  v  d-c  supplied  under 
MIL-E-5272  environmental  condi¬ 
tions.  Circle  219  on  Reader  Service 
Card. 


Fansteel  Metallurgical  Corp., 
North  Chicago,  Ill.  The  PP  type 
tantalum  capacitor  has  been  further 
improved  by  a  specially  designed 
anode  base  support  which  gives  it 
exceptional  resistance  to  shock  and 
vibration.  Unit  is  electrically  stable 
over  a  wide  range  of  operating  tem¬ 
peratures — from  —  55  C  to  85  C.  It 
also  exhibits  outstanding  frequency 
stability  and  negligible  electrical 
leakage.  Type  PP  consists  of  a  sint¬ 
ered  porous  tantalum  anode,  her¬ 
metically  sealed  in  a  fine  silver  case 
which  serves  as  cathode  and  con- 


Tantalum  Capacitor 
shock  resistant 


CORPORATION  •  WEST  CALDWEUI^  N.J. 


TIME  DELAY  RELAYS 

Instant  reset  —  Voltage  compensated 


FEATURES  Bi-directional  •  Positive  lock  •  Dynamically 
balanced  *  Simplicity  of  design  •  High  pulsing  rate. 


WRITE  FOR  COMPLETE  COMPONENTS  CATALOG  159 


Curtiss-Wright  “IR”  thermal  time  delay  relays  reset  the  instant 
they  are  de-energized.  The  second  cycle  will  always  provide 
the  same  delay  as  the  first  cycle.  Variations  from  22  to  32  volts 
will  not  affect  the  time  delay  of  the  “IR”  Series. 


SPECIFICATIONS 

Tim*  dalay . Preset  20  to  180  seconds 

Contact  arrangement.  .SPST,  DPDT  OR  SPOT 

Temperature  comp . — 65®C  to  +  125‘’C 

Weight; . AVi  ounces 

Terminals . Hooked  solder  type 

Mounting . Bracket  or  stud 

Variations  of  the  above  relay  characteristics 
available  upon  request. 


New  DIGITAL  MOTORS 

Stepping  motors  for  high  reliability  ap¬ 
plications.  Meet  the  requirements  of 
assured  reliability  and  long  life  for  air¬ 
craft,  missile  and  automation  systems. 


New  ULTRASONIC  DELAY  LINES 


Enables  development  engineers  to  em¬ 
ploy  new  concepts  in  existing  and  pro¬ 
jected  applications.  Low  in  cost,  small 
in  size  and  simple  to  operate. 


SPECIFICATIONS 


Delay  range . 5  to  6000  microseconds 

Toleranca . ±0.1  microsecond 

Signal  to  noise  ratio . Greater  than  10:1 

Input  and  output  impedance. 50  to  2000  ohms 

Carrier  frequency . 100  kc  —  1  me 

Delay  to  pulse  rise  time . Up  to  800:1 


ELECTRONICS  DIVISION 

GURTISSWRIGHT 
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CREATIVE  MINDS  NEEDED  to  explore  nevv  fields  in  Space  Age  Elec¬ 
tronics.  Join  one  of  the  fastest  growing  engineering  and  scientific  organiza¬ 
tions  in  the  new  field  of  Space  Electronics.  Thus  far,  Hallamore  has  had  a 
remarkable  participation  in  nearly  all  of  the  space  frontier  programs. . .  some 
of  which  are:  1.  Development  and  manufacture  of  4  tracking  and  telemeter¬ 
ing  stations  for  Explorer  satellites.  2.  Development  and  manufacture  of  6 
tracking  and  telemetering  stations  for  United  States  Air  Force  lunar  probe. 
3.  Development  and  manufacture  of  4  tracking  and  telemetering  stations 
for  United  States  Army  lunar  probe.  4.  Ultra-sensitive  receivers  for  atomic 
cloud  propagation  studies.  5.  Airborne  reconnaissance  TV  system.  6.  Under¬ 
water  electromagnetic  wave  communications  studies.  7.  Automatic  checkout 
equipment  for  space  missiles.  Such  programs  are  on  contract,  and  equipment 
is  in  field  operation  at  the  present  time.  If  you  have  a  highly  creative  mind, 
with  an  educational  background  of  BS  to  PHD  and  an  active  interest  in 
theory,  circuit  development,  or  project  engineering,  we  invite  you  to  join  our 
outstanding  team,  to  search  into  the  future  and  to  share  in  the  rewards  of 
Hallamore’s  dynamic  growth.  For  further  information,  please  write  or  call: 
Frank  W.  Lynch,  V.P.  Engineering,  Hallamore  Electronics  Company,  8352 
Brookhurst  Avenue,  Anaheim,  California  /  Prospect  4-1010  :  a  division  of 
The  Siegler  Corporation. 


tainer  for  the  electrolyte.  The  tanta¬ 
lum  oxide  film  which  forms  on  the 
anode  is  said  to  be  the  most  stable 
dielectric  known.  Circle  220  on 
Reader  Service  Card. 


Regulator  Tubes 
corona  type 

The  VicTOREEN  Instrument  Co., 
5806  Hough  Ave.,  Cleveland  3,  Ohio, 
has  developed  the  M-42  miniaturized 
high  voltage  corona  type  regulator 
tubes  in  metal  enclosures  for  opera¬ 
tion  at  voltages  from  3  kv  to  12  kv. 
They  are  ideally  suited  for  the  regu¬ 
lation  of  power  supplies  for  air¬ 
borne  radar  due  to  their  small  size, 
light  weight,  rugged  construction 
and  ability  to  withstand  a  wide 
range  of  ambient  temperatures. 
Circle  221  on  Reader  Service  Card. 


He  knows  answer 

is  in  the  wire! 


He  uses  Hickory  Brand 
MW  Hookup  Wire 
exciusiveiy 


•  HIGH  DIELECTRIC  STRENGTH 

•  FLEXIBLE  AT  LOW  TEMPERATURES 

•  STABLE  AT  HIGH  TEMPERATURES 


Use  Hickory  Brand  MW  Hookup  Wire  for  elec¬ 
tronic  devices,  aircraft  instruments,  radio  and 
radar  transmitters,  receivers,  and  lighting  and 
power  rectifiers. 

Thermoplastic  insulation  type  MW  1000  volt — 
SO'C,  military  specifications  Mil-W-76A.  In  30 
color  combinations.  Fungus-proof.  Resistant  to 
acids,  alkalis,  oil,  flame  and  moisture. 

All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision-manufac¬ 
tured  to  meet  the  most  exacting  requirements. 


Strip-Chart  Recorder 
multirange 

Varian  Associates,  611  Hansen 
Way,  Palo  Alto,  Calif.,  announces  a 
5-in.  strip-chart  temperature  re¬ 
corder  with  a  variety  of  ranges  pro¬ 
vided  by  easily  changed  plug-in  ele¬ 
ments.  These  match  appropriate 
thermocouples.  Automatic  reference 


Write  for  compUtr  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hicliory,  North  Carolina 
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NOW,  FROM  6ENERAL  ELECTRIC’S  NEW  6L6-6C 


55  WATTS... with  only 
2%  distortion  without  feedhack 


Power  for  orchestral  climaxes  with  full  concert-hall  brilliance  .  .  .  yet 
mellow  in  tone,  undistorted!  You  can  build  this  high  speaker  power  into 
your  new  equipment  at  a  cost  one-third  less  than  the  ci>st  of  other  tubes 
with  comparable  perf»)rmance! 

Vi  ith  30  watts  plate  dissipation,  5  watts  screen.  General  Electric’s 
6L6-GG  beam  pentode  can  take  peak  power  di'mands  in  stride.  This  is  a 
new  tube  throughout,  designed  to  handle  easily  the  speaker  requirements 
of  the  finest  audio  systems.  Type  6L6-G(!  has,  among  other  features: 

•  Special  5-layer  Iwmded-ntctal  plate,  developed  by  General  Elec¬ 
tric  for  improved  heat  conduction  and  radiation. 

•  New  large  heat  radiator  on  control  grid,  to  minimize  griil  emission. 

•  Redesigned  screen  grid,  for  higher  dissipation. 

•  New  protective  slots  on  micas,  to  reduce  high-voltage  inter¬ 
element  leakage, 

•  New-design  hull),  to  railiate  heat  more  efficiently. 

Top  power  output — low  distortion — completely  new  design — economy! 
Four  important  advantages  to  you  of  General  Electric’s  6I..6-G(!.  Ask  any 
G-E  Receiving  Tube  Department  office  below  for  further  information! 


^  Two  6L6-GC  tubes  push-pull,  Class 
AB|  service,  with  450  v  on  the  plate. 


Key  design-max  ratings,  per  tube,  of 
the  new  General  Electric  6L6-GC  are: 


Plate  voltage 
Plate  dissipation 
Screen  voltage 


200  Main  Avenue,  Clifton,  New  Jersey  3800  North  Milwaukee  Avenue 
(Clifton)  GRegory  3-6387  Chicago  41,  Illinois 

(N,Y.C,)  Wisconsin  7-4065,  6,  7,  8  SPring  7-1600 


11840  West  Olympic  Boulevard 
Los  Angeles  64,  California 
GRanite9-7765,8Radshaw  2-8566 


Screen  dissipation 
Cathode  current 


T)t>gress  k  Our  Most  tmporfanf 

NERAL@  ELECTRIC 


1 


you'll  need  help! 


If  you  earnestly  feel  the  only  way  to  get  the  kind  of  pots  you  need 
is  to  build  ’em  yourself  —  a  word  of  caution.  Don  t  start  olf  alone  — 
gather  a  few  choice  friends  around  to  assist  with  the  problems  you 
might  run  into.  There’s  the  little  matter  of  metals  engineering, 
plastics,  contact  engineering,  chemical,  metallurgy  and  other  assorted 
engineering  areas.  Otherwise,  you  might  never  get  through  all  these 
little  details! 


junction  compensation  eliminates 
need  for  external  temperature  ref¬ 
erence.  Typical  spans  are  —150  to 
+  250  F,  0  to  400  F,  0  to  2,200  F 
and  many  others.  Circle  222  on 
Reader  Service  Card. 


Pressure  Transmitter 
shock  resistant 


International  Resistance  Co.,  401 
N.  Broad  St.,  Philadelphia  8,  Pa., 
has  announced  a  new  COMPU- 
TRAN  zero  setting  differential 
pressure  transmitter.  Model  70-2900 
features  0.2  percent  measurement 
accuracy,  infinite  resolution,  and 
zero  output  preset  at  any  point 
throughout  the  range.  The  shock 
resistant  unit  is  suitable  for  corro¬ 
sive  atmospheres  and  is  available  in 
static  pressure  ranges  from  0-100  to 
0-3,000  psi  with  differentials  up  to 
100  percent  of  range.  Circle  223  on 
Reader  Service  Card. 


But  don’t  waste  time  putting  your  friends  through  engineering 
school  —  Ace  has  a  staff  of  specialists  and  con¬ 
sultants  all  recruited  for  just  such  design  problems! 

They  save  us  —  and  in  turn  —  our  customers, 
needless  concern  over  the  stumbling  blocks  which 
may  arise.  So  if  a  unique  design  solution  to  your 
pot  requirements  is  what  you’re  after,  don’t  hesi¬ 
tate!  See  your  ACErep! 

Here's  a  typical  bit  o/  ACE  collaboration:  Our  A.l.A.  1-1 /l6" 
size  ACEPOT^,  servo-mount. 

ELECTRONICS  ASSOCIATES.  INC. 

99  Dover  Strool,  Somerville  44,  Mott. 
SOiMfMt  6-5130  TMX  SMVl  Itl  Wetl.  Unlmi  WUX 

Acepet®  AtelriM*  Acetel®  Aceeliiii®|  *lee.  Appl.  (or 


Diode  Clips 
spring  loaded 

Cambridge  Thermionic  Corp.,  445 
Concord  Ave.,  Cambridge  38,  Mas.s., 
has  added  three  new-  spring  loaded 
Teflon-insulated  diode  clips  to  its 
Cambion  line.  All  three  are  feed 
(Continued  on  p  108) 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 

it's  free— it's  easy— 
it's  for  your  convenience 

Use  these  handy  READER  SERVICE  CARDS  for  more 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  cord  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver* 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


A - - 

FOR  SPECinC  ITEMS  IN 
MULTI-PRODUCT  ADVERTISEMENTS 

For  moro  Information  on  tpocific  Itomt 
In  multi-product  advortiiomanti,  print  coro* 
fully  on  tha  Raodar  Sarvica  Cord  balow  In 
Box  "A"  tha  circia  numbar  of  tha  odvae^ 
tiaamant  and  tha  tpaclAc  product(i)  on 
which  you  daairo  mora  Information. 


HOW  TO  SUBSCRIBE— 

NOW  TO  RENEW  YOUR  SUBSCRIPTION 
- TO  elsetronies - - 

If  you  are  not  a  subscriber,  or  if 
your  subscription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  filj  in  the  section  "FOR 
SUBSCRIPTIONS"  on  a  card  below. 
Send  no  money,  electronics  will 
bill  you  at  the  address  indicated 
on  the  Reader  Service  Card. 


Additional  Postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 
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CARD  fXPIBtS 
APR  27.59 
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ONE! 


In  every  industry  there’s  always 
ONE  accepted  Product  and 
Data  Buying  Book... In  elec¬ 
tronics  it’s  the  BUYERS’ 
GUIDE  —  fundamental  in  any 
sales  program  aimed  at  the 
electronics  and  allied  indus¬ 
tries.  Its  52,000  paid  subscrib¬ 
ers  are  important  Design- 


Research /Prod  action/ 
Management  Engineers,  who, 
individually,  or  working  in  com¬ 
bination  with  one  another, 
influence  the  purchase  of  prod¬ 
ucts,  materials  and  services . . . 
whatever  is  bought  by  the 
entire  industry.  ^ . 

#  electronics 

A  McGRAW-HIU  PUBLICATION 
330  West  42nd  Street  •  New  York  36,  N.Y. 


6^  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


6<2  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 
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Ideal  for  v. 

— 

Shewn  actual  tii* 

computer  patchwork  panels 


Take  your  pick  from  the  large  selection  of  Cambion  minia¬ 
ture  jacks  and  plugs.  Varying  widely  in  types,  these  top  qual¬ 
ity,  precision  made  units  are  ideal  for  quick,  tight,  space-saving 
patchwork  on  panel  boards. 

The  jacks  make  perfect  electrical  connections,  thanks  to 
their  special  beryllium  copper  compression  springs,  floating  D 
keys  and  solid  fronts.  Jacks  are  available  in  shank  lengths  for 
Varying  panel  thicknesses.  Pin  diameters  of  the  plugs  are 
.080”,  .062’  and  .045*. 

For  full  information,  write  Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cambridge  38,  Massachusetts. 
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B-A  SEMICONDUCTOR 


MINORITY  CARRIER  LIFETIME 

TEST  SET 

Baird-Atomic  Model  JJ  a  basic  tool  for  tha 
TRANSISTOR  LABORATORY 
Provides  a  reproducible  measure  of  minor¬ 
ity  carrier  lifetime  of  both  germanium  and 
silicon  samples.  Measurement  evaluates 
performance  characteristics  to  be  expected 
of  devices  made  from  the  sample  material. 

Range:  MCL  above  10  microseconds 


Accuracy:  i  10% 

Method:  conductivity  modulation 
For  complete  technical  information  request  Bulletin  TP  103 


BairtI -Atomic,  Inc* 

pr 

33  UNIV£R5ITV  RO  .  CAMBRIOOE  36.  MASS 

|omf  e 
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ARE  YOU  PROPERLY  GEARED  FOR 

miniaturization! 


JEVIN^  turret  lathes 

PRODUCE  SMALL  INSTRUMENT  PARTS  BETTER 


A  complete  Turret  Lathe  for 
small  parts.  Particularly  useful 

for  second  operation  work. 

Maximum  collet  capacity 
5/16".  Standard  models  provided  with  self  indexing,  six  position  turret, 
collet  closer,  double  tool  cross  slide  and  variable  speed  control. 

For  full  details  of  Turret  Lathes  and  other  Instrument  Lathes 
send  for  catalog  T. 

Louis  Levin  &  Son,  Inc.,  3610  So.  Broadway,  Los  Angeles  7,  Calif. 
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advancement 
in  initrument 
design 


SEALED 
ELAPSED  TIME 
INDICATORS 

KMIOUU  MAMTINANa  —  HUDY  ftOOVCTIVITY 
Clo»»-To*m«tol  Mal«d  LAPSED  TIME  Indl- 
cotort.  Compoct,  low  cost,  fompor-proof 
Slondard  ASA/MIL  dlmonsioni,  2^  and 
3^*  dsot.  Eoty  to  rood  itondord  lizo 
cowntof  ropittort  1/10  hove  itopi  to 
9999.9  or  hour  rtops  to  99999.  HormoH- 
coNy  Molod.  Shioldod.  Storti«  oporotot 
continaowdy  from  —  55^C  to  -f05*C.  For 
110-125  or  220-250  voHt  60  cydo  A.C 
iullotin  on  roquott.  Marten  Imtrumant 
Diviman,  Minnaopotit’HanajrwIt  toputotor 
Cempony,  AAonchoitor,  N.  H.,  U.  S.  A, 

CopjTlfht  ^  IM$.  Mortoo 


marion 

^Nfif  rircrEONTcs  Mfm  rng  trr 

meters 
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you  save  50%  on  Top-Quality 

T«st  Instruments 
HI-FI  •  Ham  Gear 

KITS  AND  WIRED 

for  profMSional  and  homa  uaa 


TEST  INSTRUMENTS 
battery  eliminators 
battery  tetters 
bridges 
decade  boxes 
electronic  switch 
flybKk  tester 
oscilloscopes 
probes 
signal  and 


:  NiFi 

•  stereo  and  manaaral 
I  tuners 

•  preamplifiers 

{  power  amplifiers 

•  Integrated  amplifiers 
I  speaker  systems 

I  HAM  SEAR 

•  cw  transmitter 


sweep  generators  I  modulator-driver 


tube  testers 
transistor  tetter 
vacuum  tube 
voltmeters 
volt-ohm- 
mllliammeters 


grid  dip  meter 

OVER  1V4  MILLION 
EICO  Instruments  in 
use  throughout 
the  world. 


LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  E-2 
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throughs  designed  to  press  mount 
into  0.205  in.  diameter  holes  in  ter¬ 
minal  boards.  The  Teflon  overlaps 
at  top  and  bottom,  thus  securely 
mounting  the  clip  while  insulating 
it.  Processed  from  quality  brass, 
the  clips  are  flnished  in  a  durable 
electro-plate.  Circle  224  on  Reader 
Service  Card. 


Preset  Counter 
high  speed 

Freed  Transformer  Co.,  Inc.,  1722 
Weirfield  St.,  Brooklyn  27,  N.  Y. 
Type  2020-4-6  multiple  preset  coun¬ 
ter  was  designed  and  developed  for 
counting  and  sequential  predeter¬ 
mining  control  applications.  It  is 
ideally  suited  for  applications  when 
a  machine  or  a  process  is  started 
manually  and  stops  automatically  at 
several  preset  counts  in  one  opera¬ 
tion.  For  example,  one  of  the  vital 
industrial  operations  to  which  the 
counter  can  be  applied  is  the  wind¬ 
ing  of  tapped  toroidal  or  trans¬ 
former  coils.  Unit  performs  this  and 
scores  of  similar  complex  operations 
accurately  and  at  great  speed. 
Circle  225  on  Reader  Service  Card. 


Capacitors 
tantalum  slug 

Ohmite  Mfg.  Co.,  3693  Howard  St., 
Skokie,  Ill.  Tan-O-Mite  brand,  se¬ 
ries  TS  capacitors  employ  a  porous 
slug  of  sintered  tantalum  for  the 
anode.  They  feature  the  extraor¬ 
dinary  shelf  and  operating  life,  sta¬ 
bility  and  wide  operating  tempera¬ 
ture  range  which  derive  from  the 
inertness  of  tantalum  metal  and  the 
stability  of  its  oxide  film.  Capaci¬ 
tance  range  is  1.75  to  30  iii.  Circle 
226  on  Reader  Service  Card. 
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Men  on  the  Move 

Now  available 

in  a  new  edition . . . 

with  new  figures. 

This  popular  booklet  points  up  the 
important  sales  problem  of  personnel 
turnover  in  industry.  Out  of  every 
1,000  key  men  (over  a  12-month  pe¬ 
riod)  343  new  faces  appear  ...  65 
change  titles  . . .  157  shift . . .  and  435 
stay  put.  These  figures  are  based  on 
average  mailing  address  changes  on  a 
list  of  over  a  million  paid  subscribers 
to  McGraw-Hill  magazines. 

Write  i/<  for  a  tree  copy 

Company  Promotion  Department 

McGraw-Hill  Publishing  Co.,  Inc. 

330  West  42nd  Street, 

New  York  36,  New  York 
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—for  you—  the  advertiser— and  the  publisher,  if  you 
mention  this  publication.  Advertisers  value  highly 
this  evidence  of  the  publication  you  read.  Satisfied 
advertisers  enable  the  publisher  to  secure  more  ad¬ 
vertisers  and— more  advertisers  mean  more  informa¬ 
tion  on  more  products  or  better  service— more  value— 
to  YOU. 


10  DAYS'  FREE  EXAMINATION 


DIMCO-GRAY 


PROVIDE  VIBRATION^PROOP  HOLDING 
AND  QUICK,  FOOL-PROOF  RELEASE! 

APPROVED  UNDER  ARMY- NAVY  STANDARDS 

Here's  a  simple,  easy  means  of  securely 
fastening  assemblies  to  withstand  shock  or 
vibration,  and  yet  allow  quick  ramoval  for 
inspection  or  repair.  Instant  snap  action  en¬ 
gages  or  releases  fastener  ...  no  tools 
are  requiredi  After  installation,  fasteners 
never  need  adjustment  .  .  .  even  with  re¬ 
peated  use. 

Three  sizes  available  for  different  load 
requirements.  Large  and  medium  sizes  are 
made  of  corrosion-resistant  dainleu  steel. 
Small  size  is  made  of  nickel-plated  brass. 
Stock  ports  fit  various  thicknesses  of  flanges 
ond  mounting  plates  .  .  .  special  ports 
con  also  be  supplied. 
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Your  Inquiries 

to  Advertisers 
Will  Have 

Special  Value  . . . 


ELECTRONIC  DIGITAL 
COMPUTERS 

Juat  Published — A  comprehensive  picture  of 
the  principles  behind  coinputInK  machines 
In  use  today.  Shows  how  basic  circuits  and 
devices  are  assembled  and  Interconnected  to 
form  the  main  units  of  a  computer.  Includes 
practical  Information  on  digital-computer 
arithmetic,  general  consider¬ 
ations  of  systems,  static  and 
dynamic  cells,  large-scale 
memory  devices,  shifting  reg¬ 
isters.  adders,  accumulators, 
etc.  By  Charles  V.  L.  Smith, 

Chief,  Computing  I.ab.,  Aber¬ 
deen  i'roving  Orounds.  443 
pp..  Ulus.,  flt.ao. 


ELECTRONIC 
SEMICONDUCTORS 

A  rigorous  and  systematic  in¬ 
troduction  to  semiconductor 
physics  as  related  to  rectifier 
and  transistor  problems.  Kx- 
plalns  the  subject  In  a  logical 
and  consistent  manner  from 
simple  concepts,  and  gives  a  clear  under¬ 
standing  of  the  conduction  mechanism  of 
electronic  semiconductors  within  the  frame¬ 
work  of  the  band  model.  By  K.  Npenke. 
Translated  by  O.  Jenny,  H.  Kroemer,  E.  <i, 
Bamberg,  and  A.  H.  Hommer,  KCA  l.aba, 
Princeton,  N  J.  430  pp.,  IflS  Ulus.,  ft  1.00. 


CONTROL  ENGINEERING 
MANUAL 

Covering  control  systems  engineering  In 
both  Industry  and  the  military,  this  book 
brings  you  the  latest  facts,  methods,  and 
engineering  know-how  from  the  nation's 
leading  specialists  In  the  field.  Helps  you 
analyse  tentative  control  system  configura¬ 
tions  by  means  of 
mathematical.  trial 
and  error,  computer 
and  graphical  tech¬ 
niques.  Edited  by 
Byron  K.  I.edger- 
wood,  Mng.  Ed.,  Con¬ 
trol  Engineering.  IH.1 
pp..  200  Ulus.,  $7.50. 


INDUSTRIAL 

ELECTRONICS 

HANDBOOK 


Just  Published — Over 
100  experts  supply 
authoritative  descrip¬ 
tive  and  reference 
material  on  all  phases  of  Industrial  elec¬ 
tronics  and  control.  Concise  and  practical, 
this  handbook  covers  basic  engineering  and 
mathematics,  physical  laws,  control  ele¬ 
ments,  power  supplies,  control  circuits,  cir¬ 
cuit  applications,  mechanical  design,  ulti¬ 
mate  utilization  re(|Ulrements,  and  technical 
information  sources.  Prepared  by  a  .Htaff 
of  Sprriallsts.  Edited  by  W,  l>,  Cockrell, 
(ieneral  Electric  Co.  140$  pp..  Ulus.,  $22.50. 
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MATERIALS 


Platinum  Metals.  J.  Bishop  & 
Co.  Platinum  Works,  Malvern,  Pa. 
Platinum  Metals  Review  is  a  40- 
page  quarterly  publication  devoted 
to  research  of  the  platinum  metals 
and  their  applications  in  industry. 
It  can  be  obtained  without  cost  by 
writing  on  company  letterhead. 


Ferromagnetic  Materials.  The 
Polymer  Corp.  of  Penna.,  2140 
Fairmont  Ave.,  Reading,  Pa.  A 
new  4-page  bulletin  is  available 
on  Ferrotron  ferromagnetic  ma¬ 
terials,  a  line  of  non-memory,  in¬ 
ductive  electromagnetic  core  com¬ 
ponents.  Circle  230  on  Reader 
Service  Card. 


Phenolic  Products.  General 
Electric  Co.,  Pittsfield,  Mass.  A 
new,  8-page,  illustrated  brochure 
describes  the  company’s  complete 
line  of  phenolic  resins,  varnishes 
and  molding  powders.  Circle  231 
on  Reader  Service  Card. 


COMPONENTS 


Magnetic  Amplifiers.  Brach 
Mfg.  Corp.,  200  Central  Ave.,  New¬ 
ark  3,  N.  J.,  has  available  a  12- 
page  brochure  describing  ex¬ 
panded  facilities  for  the  manu¬ 
facture  of  magnetic  amplifiers  and 
saturable  reactors,  including  asso¬ 
ciated  circuitry  and  equipment. 
Circle  232  on  Reader  Service  Card. 


These  circuit  selectors  or  stepping  relays,  model  BD2,  per¬ 
form  dependable,  remote  switching  jobs  such  as,  stepping 
.  .  .  counting  .  .  .  programming  .  .  .  circuit  selecting  .  .  . 
sequencing  .  . .  and  homing. 

check  these  features:  Small  and  light ...  the  four  wafer  selec¬ 
tor  switch  is  only  1%’’  wide,  2^2"  long  and  weighs  only  3% 
oz.  .  .  .  available  with  1,  2,  3,  or  4  switch  wafers  ...  12 
positions  with  silver  alloy  contacts  ...  12  position  floating 
ratchets  .  .  .  anti-overthrow  latch  .  .  .  flange  mounting 
...  a  choice  of  ratings  from  3  to  300  volts  D.C.  . . .  avail¬ 
able  in  hermetically  sealed  models  .  .  .  and  designed  to 
meet  all  applicable  environmental  tests  of  M1L-E-S272B. 


Silicon  Rectifiers.  Sarkes  Tar- 
zian,  Inc.,  Bloomington,  Ind.  Cata¬ 
log  No.  69  is  a  46-page  handbook 
containing  descriptive  information 
and  technical  data  on  a  wide  line 
of  silicon  rectifiers.  Circle  2.33  on 
Reader  Service  Card. 


Immediate  delivery  from  stock  off  standard  model, 
part  No.  8-1 001 9-004... 3  pole,  12  throw  switch¬ 
ing,  12  position,  notch  homing,  self-interrupted,  28 
volts  D.C.,  Range  mounting 


EQUIPMENT 


for  onginooring  and  stock  modol 
information  .  .  .  Builotins  558S2  and  558ST2 


Adjustable-Speed  Drives.  Servo- 
Tek  Products  Co.,  1086  Goffle 
Road,  Hawthorne,  N.  J.  Catalog 
11058  is  a  16-page  compilation  of 
technical  data  including  a  discus¬ 
sion  of  the  basic  methods  for  op- 


IN  CANAOAi  Mortlmd  Eng.  IM..  KllchMMr,  Ofitarl* 

IN  tUKOet:  N.S.F.  IM.  31.32,  Alfrgd  naca,  laadaa,  Eaglaad 
N.S.F.  GmbH,  Earthar  SiratM  lOla,  Narabarg,  Garaiaay 
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erating  d-c  motors  from  a-c  power 
sources.  Circle  234  on  Reader 
Service  Card. 

Low-Level  Amplifiers.  Epsco, 
Inc.,  588  Commonwealth  Ave.,  Bos¬ 
ton,  Mass.  A  recent  brochure  cov¬ 
ers  low-level  wide-band  differ¬ 
ential  d-c  amplifiers.  ■  The  various 
options  available  on  the  instru¬ 
ments  are  described.  Circle  235 
on  Reader  Service  Card. 

Dynamic  Memory  Processor. 
Genesys  Corp.,  10131  National 
Blvd.,  Los  Angeles  34,  Calif.  Bul¬ 
letin  DDMP-1  illustrates  and  de¬ 
scribes  the  company’s  dynamic 
disk  memory  processor,  a  system 
nucleus  product  applicable  to 
many  data  handling  and  control 
computing  applications.  Circle  236 
on  Reader  Service  Card. 

Memory  System.  Rese  Engineer¬ 
ing,  Inc.,  731  Arch  St.,  Philadel¬ 
phia  6,  Pa.  Technical  bulletin  58-B 
describes  model  3122  random  ac¬ 
cess  store  which  features  an  aper- 
tured  ferrite  plafe  as  the  storage 
medium.  Circle  237  on  Reader 
Service  Card. 

Magnetic  Tape  Tester.  General 
Kinetics  Inc.,  555  23rd  St.,  South, 
Arlington  2,  Va.,  has  available  a 
bulletin  describing  a  new  digital 
computer  accessory,  the  model  U-1 
automatic  magnetic  tape  tester. 
Circle  238  on  Reader  Service  Card. 


FACILITIES 

Potentiometer  Definitions.  Claro- 
stat  Mfg.  Co.,  Inc.,  Dover,  N.  H., 
has  published  a  brochure  entitled 
“Potentiometer  Definitions.”  It 
lists  functional  definitions  as  a 
guide  to  users  of  the  company’s 
products.  Circle  239  on  Reader 
Service  Card. 

Military  Facilities.  Singer  Mfg. 
Co.,  149  Broadway,  New  York  6, 
N.  Y.,  describes  its  facilities  for 
service  to  the  Armed  Forces  and 
their  prime  contractors  in  a  new 
four-color,  28-page  booklet.  Circle 
240  on  Reader  Service  Card. 
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TRANSISTORIZED 
TUNING  FORK 

FREQUENCY  STANDARDS 


TYPE  MAFC  —  Frequency  Standard 

•  Frequency  Range  Available:  360  cps  to  4  kc 

•  Tolerances  %  0.2, 0.05, 0.02,  0.01,  0.005** 

■  Temperature  Ranges:  — 20to-|-71*C 

—55  to  -»-100*C 
—55  to  +125*C 

•  Power  Supply  Volttge:  12  or  28  vdc  ±  15% 

•  Size:  lJi''xlH''x2)4"  •  Weight:  8  oz. 

TYPE  AFC  —  Frequency  Standard 

•  Frequency  Range  Available:  360  cps  to  4  kc 

•  Tolerances  %  ±:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Ranges:  — 20  to +71 ‘C 

—55  to  +100*C 
—55  to  +125*C 

•  Power  Supply  Voluge:  12  or  28  vdc  ^  15% 

•  Size:  2VJ''x2'/i''x3J4"  •  Weight:  13  oz. 

TYPE  MAFCD  —  Frequency  Standard 

•  Frequency:  60  cps 

•  Tolerances  %  +:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Range:  — 55  to  +71*C 

•  Wave  Shape:  Sine  w/less  than  1%  harmonic 
distortion 

•  Power  Supply  Voltage:  10  to  14  vdc 

•  Size:  4K«’'x4K»"x4K«''  •  Weight:  4  lbs. 

TYPE  MFB  —  Frequency  Divider 

•  Ratios  Available:  2:1,4:1,5:1,8:1,10:1,16:1 

•  Temperature  Ranges:  — 20to+71*C 

—55  to  +100*C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Size:  l3J''xl34’’x2Vi"  •  Weight:  6  oz. 

TYPE  MFS  —  Frequency  Standard  for 
Laboratory  or  Field 

Type  MFS  is  a  small,  lightweight  frequency 
standard  that  can  replace  units  many  times 
its  size  without  sacrificing  fr^uency  stability. 
Internal  batteries  and  provisions  for  external 
power  supply  make  the  unit  ideal  for  either 
laboratory  or  field  applications. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 

•  Frequency  Stability:  2  parts  in  10"/per  month 

•  Temperature  Range:  — 20to+71°C 

•  Size:  3J4''x5K«''x5H«'*  *  Weight:  2  lbs. 

TYPE  MLS  —  Laboratory  — 

Frequency  Standard 

Type  MLS  is  an  extremely  high  subility  lab¬ 
oratory  frequency  standard.  The  clock  on  the 
panel  facilitates  easy  checking  of  stability. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 
<  Multiple  Taps  Optional ) 

■  Frequency  Stability  Available:  5  parts  in  10’ 

•  Output:  10  watts  at  specified  frequency 

•  Input:  115  V,  50  cycles  to  400  cycles 

•  Size:  9”xl0''x7''  •  Weight:  15  lbs. 

A  wide  variety  of  units  are  designed  to  comply 
with  the  most  severe  military  specifications. 

Manufactured  by 

ACCURATE  INSTRUMENT  CO. 

1  2422  BRANARD  ST. 
HOUSTON  6,  TEXAS 
JA  3-2712 
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Erecting  Microwave  Plant 

Construction  has  begun  on  a  new  40,000  sq  ft,  one-story  plant  in  Clifton, 
N.  J.,  for  the  John  Combos  Co.,  Inc.,  manufacturer  of  microwave  equip¬ 
ment  and  mechanical  and  electromechanical  assemblies. 

IxK-ated  on  a  four-acre  plot  which  allows  for  additional  expansion, 
the  plant  will  almost  double  manufacturing  and  assembly  space,  and  will 
include  very  modern  aluminum  dip-brazing  facilities,  according  to  John 
Combos,  president.  The  plant  will  be  within  one-half  mile  of  several 
major  New  Jersey  highways  and  15  minutes  from  midtown  New  York. 

Combos  says  the  company  plans  to  sub.stantially  expand  its  engineering 
department.  Company  has  already  purchased  many  new  machine  tools 
which  will  be  moved  to  the  new  plant.  Cold,  silver,  chrome,  nickel  and 
copper  plating  facilities  will  be  included. 

New  building  is  scheduled  for  completion  in  near  future  and  will  ac¬ 
commodate  approximately  300  employees  on  a  one-shift  basis.  The  com¬ 
pany  now  has  about  150  employees  in  its  Irvington,  N.  J.,  plant.  All  opera¬ 
tions  will  be  moved  to  Clifton  when  the  new  plant  is  ready. 


Galbraith  Takes 
New  Post 

Executive  vice-president  Vess 
Chigus  of  Microwave  Associates, 
Inc.,  Burlington,  Mass.,  appoints 
James  S.  Calbraith  as  manager  of 


semiconductor  operations.  In  this 
capacity,  Calbraith  will  report  di¬ 
rectly  to  Chigas. 

Calbraith  will  be  responsible  for 
the  coordination  of  ail  semicon¬ 
ductor  operations  at  Microwave 
Associates,  including  research  and 
development,  engineering,  and  pro¬ 
duction.  He  was  formerly  sales 
manager  for  semiconductor  prod¬ 
ucts  at  Microwave. 

For  seven  years  prior  to  his  af¬ 
filiation  with  Microwave  in  1958, 
Calbraith  was  with  Sprague  Elec¬ 
tric  Co.  in  North  Adams,  Mass. 

Establish  New 
Company 

Formation  of  Edal  Industries,  Inc., 
New  Haven,  Conn.,  is  announced. 
Company  will  manufacture  a  sta¬ 
bilized  instrument  rectifier,  copper 


oxide  and  selenium  diodes,  selenium 
rectifiers,  diode  modulators,  de¬ 
modulators,  phase  comparators  and 
varistors. 


IBM  Promotes 
A.  G.  Anderson 


With  the  IBM  Watson  Research 
Laboratory,  San  Jose,  Calif.,  since 
1953,  Arthur  C.  Anderson  was  re¬ 
cently  appointed  acting  manager 
of  basic  science  there.  He  will  be 
responsible  for  fundamental  re¬ 
search  which  becomes  the  basis  for 
new  technology  which  ultimately 
results  in  significant  new  com¬ 
puter  concepts. 


Yarbrough  Joins 
Gabriel  Division 


Appointment  of  Stanton  L.  Yar¬ 
brough  as  vice  president  of  the 
electronics  division  of  The  Gabriel 
Co.  is  announced.  Located  in  Need¬ 
ham  Heights,  Mass.,  this  division 
produces  antennas,  microwave  sys- 
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J&L  Comparators  are  ideally  suited  for 
inspection  of  printed  circuits  —  because  they 
provide  coordinate  measuring  facilities  cor¬ 
responding  to  the  method  by  which  circuits 
are  dimensioned. 

In  mating  the  printed  circuit  with  other 
components,  it  is  necessary  that  the  terminal 
points  be  located  accurately.  Also — to  assure 
a  uniform  flow  of  current  through  the  con¬ 
nectors,  the  drilled  holes  at  the  terminals  must 
be  centralized  within  the  circuitry. 

A  Comparator,  equipped  with  a  surface 
illuminator,  projects  a  reflected  image  to  a 
chart  having  radii  and  lines.  By  comparing 
the  image  of  the  drilled  holes  to  the  radii  on 
the  chart  the  size  and  location  of  the  holes  may 
be  determined. 


True  precision  like  this  never  comes  cheap! 

Of  all  the  possible  areas  in  which  to  economize,  quality  inspection  is  the  least 
promising.  Why? 

Simply  because  the  kind  of  intensive  research,  painstaking  engineering  and  top* 
quality  manufacture  it  takes  to  produce  precision  inspection  equipment  like  the 
J&L  Comparator  just  CAN’T  be  offered  at  bargain-basement  prices.  On  the  other 
hand,  cheap  equipment  doesn’t  belong  in  the  same  league  with  a  J&L  Comparator 
when  it  comes  to  accuracy,  speed,  versatility  and  all-round  dependability.  When  it 
comes  to  true  precision  of  inspection,  a  cheap  comparator  can  prove  to  be  terribly 
expensive. 

J&L  Comparators  come  in  11  models,  both  bench  and  pedestal  type. 


''The  originator  of  machine  tool  standards  in  optical  inspection" 

JONES  i  LAMSON 


JONES  &  LAMSON  MACHINE  COMPANY.  Dept.  710,  539  Clinton  Street,  Springfield,  Vt.,  U.S.A. 

Please  send  me  Comparator  Catalog  5700,  which  describes  the  complete  line  of  J&L  Optical  Comparators. 
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RICAN  ELECTRONICS.  INC. 

212  Broad  Street,  Liynn.  Massaoliusetts 
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the  NEW  Superior  Catalog 


Free  At  Your  Request 

Contains  up-to-date  information  on  a  wide  range 
of  quality  gun  mounts  for  use  with  a  great  variety  of 
cathode  ray  tubes.  Send  for  your  copy  NOW. 

Depend  on  the  world's  leading  electron  gun  mount 
manufacturers,  Superior  Electronics  Corporation,  for  uniform 
product  performance,  dependable  service  and  fair  prices. 


ISuperior  Electronics  Corporation 

208  Piaget  Avenue ,  Clifton,  New  Jersey  •  GRegory  2-2500 


terns  and  electronic  countermeasure 
components  used  extensively  by  the 
aircraft  and  missile  industries. 

Prior  to  his  new  association  with 
Gabriel,  Yarbrough  served  in  vari¬ 
ous  executive  capacities  with  sev¬ 
eral  leading  corporations,  including 
the  Remington  Rand  division  of  the 
Sperry  Rand  Corp.,  the  Philco  Corp. 
and  the  Rheem  Mfg.  Co. 


Wolf  Takes  New 
Stavid  Post 

B.  H  Wolf  has  been  appointed  Air 
Force  Contract  Manager  for  Stavid 
Engineering,  Inc.,  Plainfield,  N.  J. 
He  was  formerly  manager  of  the 
airborne  electronics  department. 
In  his  new  assignment  he  will  be  re¬ 
sponsible  for  pre-contract  planning 
in  connection  with  Stavid’s  Air 
Force  programs. 

Since  joining  Stavid  in  1949, 
Wolf  has  directed  various  develop¬ 
ment  programs  including  airborne 
bombing  radars,  beacons,  search- 
track  equipment  and  radar  fire  con¬ 
trol  systems. 


News  of  Reps 

The  Richard  Capell  Co.  is  named 
sales  rep  for  southern  California 
and  Arizona  by  Hi-Spec  Elec¬ 
tronics,  North  Hollywood,  Calif., 
manufacturer  of  miniature  sensi¬ 
tive  relays. 

Five  new  manufacturer  sales  reps 
are  appointed  to  handle  the  prod¬ 
ucts  of  the  Staver  Co.,  Inc.,  Bay 
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CABLE 

clips! 

★ 
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»r  maximum 
economy 


SCREWS 
and  NUTS 


Need  no  intulotioi 


EASY-WORKING,  POWERFUL 


Shore,  L.  I.,  N.  Y.  New  reps  and 
the  territories  they  cover  are: 


J.  H.  Paterson  of  Akron,  Ohio, 
for  the  state  of  Ohio;  Herb  Man- 
dell  of  Revere,  Mass.,  for  Con¬ 
necticut,  Maine,  Rhode  Island, 
New  Hampshire,  Vermont  and 
Masachusetts ;  Leemark  Associates 
of  Kansas  City  and  St.  Louis,  Mo., 
for  Kansas,  Nebraska,  Missouri, 
Colorado,  southern  Iowa  and  E. 
St.  Louis,  Illinois;  Jack  Geartner 
of  Miami  Beach,  Fla.,  for  the  state 
of  Florida;  Murphy  &  Cota  of  At¬ 
lanta,  Ga.,  and  Charlotte,  N.  C., 
for  North  and  South  Carolina, 
Alabama,  Mississippi  and  Ten¬ 
nessee. 


CAPACITY 
16  Go.  Mild  Steel 


Scientific  Sales  Engineering  Co., 
with  offices  in  Atlanta,  Ga.,  and 
St.  Petersburg,  Fla.,  has  opened 
a  new  Winston-Salem  branch  office. 
Firm  represents  several  electronic 
instrument  and  component  manu¬ 
facturers  in  the  southeastern 
states  and  specializes  in  precision 
components  and  application  and 
engineering  services. 


Useful  for  a  lot  of  different  notching 
operations,  as  shown  by  examples  of 
side,  corner,  and  flange  cuts.  Very 
efficient  on  corner  moulding,  also 
shallow  sheet  metal  channels.  The 
curved  blade  hooks  to  a  point  that 
will  engage  a  punch  prick  for  exact 
location  of  notch. 

WHITNEY  METAL  TOOL  CO. 

723  FOaMS  ST..  aOCKFOaO,  lU.  Smc0  1910 


WITH  COMPACTNESS  — PLUS 
*‘MIL-SPEC”  2000  cps 
VIBRATION  TESTS 


SPECIFICATIONS  (General) 


a.  Operates  derieg  5  te  2000  cps, 
10G  vibrotioa. 

b.  Operates  -55*  te  +125*  C. 

c.  Withsteeds  300  11ms  sbeck. 

d.  Weight  9  oi. 

e.  Hermetically  sealed. 

f.  D.C.  operatieg  ceil. 

g.  Timiag  aet  affected  by  voltage 
variatiees. 

h.  3*/o  acceracy  ander  Normal  test 
coaditiens. 


CIRCLE  as  READERS  SERVICE  CARD 


Penta  Laboratories,  Inc.,  Santa 
Barbara,  Calif.,  appoints  J.  L. 
Peirce  Co.,  of  Detroit,  as  repre¬ 
sentative  in  the  state  of  Michigan. 


Ferroran  Electronics  Co.,  Inc., 
New  York,  N.  Y.,  appoints  Feath- 
erstone  &  Salisbury  Co.  of  San 
Francisco,  Calif.,  as  manufactur¬ 
er’s  rep  for  northern  California 
and  northern  Nevada  to  handle 
the  sale  of  its  line  of  transi.stor 
equipment  and  components,  min¬ 
iature  rectifier  and  audio  trans¬ 
formers,  and  miniature  semicon¬ 
ductor  power  supplies. 


This  relay  employs  a  new  type  es¬ 
capement  principle.  It  offers  utmost 
reliability  under  severe  environ¬ 
mental  conditions  through  its 
rugged  design  and  self-starting 
characteristics. 

Write  for  complete  descriptive  Bul¬ 
letin  820.  Address  Dept.  E-295. 


Schaevitz  Engineering,  Pennsau- 
ken,  N.  J.,  manufacturer  of  elec¬ 
tronic  components,  announces  three 
new  .sales  reps: 

Testco  of  Seattle,  Wash.,  will 
represent  it  in  Washington,  Ore¬ 
gon,  Idaho  and  Montana.  Ensco 
(Engineering  Service  Co.)  of 
Kansas  City,  Mo.,  will  handle  the 
Missouri,  Kansas,  Iowa  and  Ne¬ 
braska  area.  Southwest  Electronic 
Industries  of  Dallas,  Texas,  will 
cover  Texas,  except  El  Paso,  as 
well  as  Oklahoma,  Arkan.sas  and 
Louisiana. 


SIGNAL  CORPORATION 

INDUSTRIAL  TIMERS  DIVISION 
MOLINE,  ILUNOIS 


WECKESSER  COMPANY 

3701  NorthwMt  Highway  •  Chicago  46,  HI. 
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New  EDIN  B-SERIES 


I- 


?  I  j: 


IDIN  hat  mat  Htat*  tpact -ARE  THEY  YOURS? 

•  GAINi  to  100,000  •STABILITY!  Down  to 
I0>iv  aquivalent  input  drift/hr.  •  FREQUENCY 
RESFONSEi  DC  to  1500  cps  *‘\%  (INPUT 
IMPEDANCE]  2  megohms,  for  use  with  wide 
variety  of  transducers  e  REJECTION  RATIOS; 
Belter  than  20,000  to  I  e  CALIBRATION!  In¬ 
ternal  (PACKAGING!  Standard  19"  rock- 
panel  or  portable  cose 


€din 


■  o  J 

—  S  -js-p.  "P 


Eklin’s  new  line  of  maximum  stability  os¬ 
cillograph  amplifiers  provides  precise  am¬ 
plification  of  signals  over  an  extremely 
wide  measurement-level  spectrum. 

Whether  you  want  to  measure  a  brain¬ 
wave  or  the  crushing  force  of  a  20-ton 
press  .  .  ,  the  efficiency  parameters  of 
an  air  gage  or  a  welding  machine,  one  of 
the  B-Series  special  purpose  amplifiers 
will  handle  the  job  to  perfection. 

Write  now  for  complete  technical  data 
on  the  entire  line  of  Edin  Oscillograph 
Recording  Instrumentation. 


A  DIVISION  OF  EPSCO,  INCORPORATED  •  588  Commonwealth  Avenue,  Boston  IS,  Most. 
CIRCLE  91  READERS  SERVICE  CARD 


WRiTfi  WIRE!  PHONE! 


UMC 


185  Goffle  Road  Haw+hocne,  N.  J. 

Telephone:  HAw+horne  7-7100 


sending  a  bill? 

It'll  get  there  quicker  if  you  give  your  postal  delivery 
zone  number  with  your  address. 

The  Post  Office  has  divided  106  cities  into  postal 
delivery  zones  to  speed  mail  delivery.  Be  sure  to 
include  zone  number  when  writing  to  these  cities, 
be  sure  to  include  your  zone  number  in  your  return 
address— after  the  city,  before  the  state. 


COMMENT 


No  Johnny-Come-Lately 

That  was  a  nice  roundup  on 
digital  computers  striking  oil 
(“Digital  Computers  Strike  Oil,” 
p  20,  Jan.  23).  I’m  sorry  to  men¬ 
tion,  however,  that  there’s  an  error 
you  might  consider  correcting  in 
whatever  way  you  think  appropri¬ 
ate. 

The  caption  (on  the  lead  illustra¬ 
tion)  says  our  IBM704  was  “in¬ 
stalled  last  month.”  Actually  it  was 
in  November  and  December  of  1957. 

The  only  trouble  with  this  other¬ 
wise  understandable  slip  is  that  it 
makes  the  company  look  like  a 
Johnny-come-lately  instead  of  a 
pioneer  in  the  field. 

R.  L.  Dunne 
Esso  Research  &  Engineering  Co. 
New  York 


Tolerance 

(Re  “Thin  Parts  Produced  by 
Etching,”  p  74,  Jan.  30:  “A  toler¬ 
ance  of  0.002  inch  is  not  difficult 
to  hold  on  material  of  0.001  to  0.006 
inch  thickness.  .  .”)  This  is  a  good 
trick  if  you  can  do  it.  Or  is  it  a 
new  form  of  the  old-fashioned 
“puttenon”  tool? 

W.  L.  Wright 

Wright  Radio  Co. 

SciTUATE  Harbor,  Mass. 

We’ve  been  away  from  New  Eng¬ 
land  long  enough  to  have  for¬ 
gotten  what  a  puttenon  tool  is,  but 
we  can  vouch  for  the  reasonable¬ 
ness  of  the  tolerance  figure.  The 
tolerances  are  those  which  can  be 
held  in  length,  width  or  diameter 
of  the  parts;  there  is  no  reduction 
in  thickness  of  the  metal  sheet, 
since  the  resist  protects  its  sur¬ 
face  from  the  etchant. 

Of  course,  once  the  etchant  has 
removed  the  top  surface  of  the 
metal,  it  can  work  sideways  under 
the  resist.  The  thicker  the  metal 
sheet,  the  greater  the  amount  of 
undercutting  that  can  occur. 


Of  Praise  and  Glory 

(Re:  Comment,  p  103,  Feb.  6, 
letter  captioned  “Kudo”)  .  .  .  The 
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singlar  is  kudos  from  the  Greek 
meaning  praise,  honor  .  .  . 

William  J.  Temple 
Brooklyn  College 
Brooklyn,  N.  Y. 

Reader  Temple — who  is  profes¬ 
sor  of  speech  at  Brooklyn  College 
— catches  us  in  an  error  for  which 
we  can  offer  only  this  rationaliza¬ 
tion;  that  we’ve  always  been  en¬ 
tranced  by  the  idea  of  a  singular 
kudo.  The  Greek  word,  inciden¬ 
tally,  means  “glory.” 

And  we  guess  that  if  we’re  to 
be  called  on  this,  we  must  hence¬ 
forward  use  the  Greek  plural 
“kudoi.” 

Theodolites 

We  were  very  pleased  to  see  the 
prominent  attention  you  gave  to 
the  azimuth  alignment  theodolites 
(“Theodolite  References  Jupiter 
Guidance,”  p  62,  Feb.  6),  and  to 
their  important  role  in  helping  en¬ 
sure  the  accuracy  of  long-range 
missiles. 

There  is  one  additional  point 
that  deserves  mention.  The  partic¬ 
ular  theodolites  we  produce  for  the 
Jupiter  were  developed  jointly  with 
the  Army  Ballistic  Missile  Agency 
at  Redstone  Arsenal.  The  group 
there,  under  Walter  Haussermann, 
Fritz  Mueller  and  Henry  Rothe, 
were  responsible  for,  and  deserve 
credit  for,  the  overall  alignment 
system  development.  Our  responsi¬ 
bility  was  to  develop  and  produce 
instruments  to  meet  the  highly  pre¬ 
cise  requirements  of  that  system. 

Unfortunately  there  was  an 
oversight  in  noting  this  among  the 
several  credits  when  we  originally 
prepared  the  material  and  had  it 
cleared  through  the  appropriate 
agencies. 

Carlton  W.  Miller 
Perkin-Elmer  Corp. 

Norwalk,  Conn. 

Always  happy  to  give  credit 
where  due. 

SAC  Electronics 

The  series  of  articles  on  Stra¬ 
tegic  Air  Command’s  electronic 
system  is  fine.  Give  us  more  like 
them  .  .  . 

H.  N.  Stover 

Chicago 


CUSTOM-BUILT 


STANDARD  STDCK  PARTS 


KM  A  QUICK  ftICI 
ohd  dslivsry  quototiofi 
writs  or  coH  owr  Soiss 
Dsportmsnt 


Features  - 

•  Moxtmwm  utility,  piscwing  oppsoroitcs,  low  cost 

•  Adopfobiltty  to  RETMA  and  Wegtora  Eloctric 
partob 

•  lightwoight,  sturdy  oluminum  olloy  construe* 
tion  throughout 

•  Buih'in  cooling  ducH  ond  protoctod  homois 
woys 

•  Voriotion  in  siio  ond  lood  copocity  to  moot 
customor  roquiromonts 

•  Top  ond  bottom  stylos  os  dotorminod  by  on- 
vironmontol  rocyuiromonts 

•  Shock  mounts  os  roquirod 

OEStGNEO  TO  COMKY  WITH  Mll-T-17113 

AND  COMTARAtil  SPKmCATIONS 

f, 

STYIC  A  TOf  STYIC  B  TOf  STYll  C  TOT  Lowm  A^aOokAo  On 

Ploirt  Top  Ponel  Instollotion  Cvssets  IrtstoHotton  ChonneH  Any  Style 


I'/  ;  c  O  C  K  e  t  i  L  E.  NARY ^A j; 

1  r.  jt  r^u n i  t  e o  i n  o  u s  t  i?f|^ 

CIRCLE  94  READERS  SERVICE  CARD 


WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 

SPOT  DEUVERIES  FOR  U.S. 

BILLED  IN  DOLURS- 
SEHLEMENT  BY  YOUR  CHECK 

CABLE  OR  AiRMAIL  TODAY 


NEW 


MX  and  SH  SUBUIMIATURE  CONNECTORS 
Constant  50n  63n  70n  impedances 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SW7  ENGLAND 
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TWO  INSTRUCTORS 

lor  instrumontotion  cewrtos  in  training  school 
Condyetsd  by  loii«'Mtablith«d.  ma|or  instrument- 
manufacturer.  Previous  teaehini  experience  desirable, 
with  decree  in  phys4cs  er  electrical,  mechanical,  or 
chemical  eneine^m.  Duties  include  oreanixine  and 
eenduetini  ene*week  to  three*month  courses,  re* 
peated  several  times  yearly,  for  Held-enfineerini 
trainees  of  company  and  for  customm^'  instrumont- 
technicians.  Subject  matter  covers  operatine  princl* 
pies,  construction*  installation,  and  maintenance  of 
indicators,  roeorders.  controllers,  and  telemeterinf 
equipment  for  pressure,  temperature,  flow,  liquid- 
level.  etc.:  self-balanoini  potentiometers  and  bridpes: 
pneumatic  and  electric  valves:  etc.  Theso  are  new 
Jobs  created  because  of  steadily  incroasino  demand 
for  company's  products  and  services.  Salary  Is  open 
and  will  be  made  definitely  attractive  to  the  rifht 
men. 

Write  C.  F.  Johnson.  Monogor  fdvcotion 
THE  BRISTOL  COMPANY 
Wotorbwry  20,  Connecticut 


It  has  been  the  dream  of  every  combat  commander  to  possess  accurate 
information  concerning  tactical  disposition  of  enemy  troops  and  ma¬ 
teriel,  before,  during  and  after  the  battle.  One  of  the  telling  answers 
to  this  vital  problem  is  tlic  Swallow  SD-4.  Engineers  joining  this 
program  will  find  challenge  in: 

. . .  new  sensing  techniques  ( infrared,  ojHical,  radar  and  other) 
...sophisticated,  split  second  guidance 
... optimum aerodytiamic solutions  for  high  velocity, 
ground-controlled  vehicles 

The  Swallow  SD-4,  and  the  SD-3  are  two  of  many  expanding 
programs  — ECM,  anti-ICBM  and  missile  guidance— that  offer  unusual 
openings  in  the  following  areas: 


MICftOWAVB  KNOINEERS  Design  of  microwave  antennas  and  compo* 
nents  for  airborne  navigation  systems 

COMPUTER  ENOINEER8  Digital  data  transmission,  digital  and  pulse  cir¬ 
cuitry,  and  digital  computer  logic  and  storage 

Pt-IOHT  CONTROl.  ENGINEERS  Automatic  flight  control  systems,  iner¬ 
tial  guidance  and  stable  platforms 


Send  resume  in  complete  confidence  to: 

Mr.  Paul  Hartman,  Engineering  Employment 

MISSILE  SYSTEMS  DIVISION 


223  Jericho  Turnpike,  Mineola,  Long  Island,  New  York 


DISENCHANTED 

ENGINEERS 


If  your  preuent  employer  has  fulled  lo 
utilise  your  full  potential,  why  not  per¬ 
mit  UK  to  explore  the  parameters  for 
your  personal  qualifications  with  the 
many  dynamic  young  companies  In 
aviation,  electronics,  missiles  and  rock¬ 
ets.  We  now  have  In  excess  of  4,000 
openings  In  the  $B,000  to  $40,000 
bracket,  all  of  which  are  fee  paid.  Why 
wait?  Hend  resume  In  duplicate  at  once 

to5— 

FIDELITY  PERSONNEL 
121B  Chestnut  Street,  Philadelphia  7,  Pa. 


RATES  . 

‘'Employment  Opportunities" 


Displayed — The  advartlttiig  Inch  ia  S28.67 
per  inch  for  all  advertiiing  appearing  on 
other  than  a  contract  basis.  Contract  rotes 
quoted  on  request. 

An  advertising  inch  is  measured  ver- 
ticaiiy  on  a  coiuran — 3  columns — 30  inches 
to  a  page. 

Subiect  to  Agency  Commission. 
Undisplayed — $2.40  per  line,  minimum  3 
lines.  To  iigure  advance  payment  count 
5  overage  words  as  a  line. 

Discount  oi  10%  U  lull  payment  is  mode 
in  advance  ior  4  consecutive  insertions. 
Not  subiect  to  Agency  Commission. 

Send  NEW  ADS  to  ELECTRONICS,  Close. 
Adv.  Div.,  P.  O.  Box  12.  New  York  36, 
N.  Y. 


EMPLOYMENT  OPPORTUNITIES 


Ovsr  *2S  Million  in  New  RAD  Contracts  for  SWALLOW 
Awarded  Missile  Systems  Division  of  Republic  Avialion 


ELECTRICAL 

ENGINEERS 

Challenging  position,  open  for  high  calibre 
Electrical  Engineer,  with  2  lo  S  year,  expe¬ 
rience  to  work  in  interesting  research  and 
development  program,  in  instrumentation  and 
circuitry.  We  offer  you  on  opportunity  to  UM 
your  initiative  and  creative  ability. 

Excellent  employee  benefit,  including  liberal 
vocation  policy.  PleoM  send  resume  to: 


E.  P.  Blech 


ARMOUR  RESEARCH  FOUNDATION 
of 

Illinois  Institute  of  Technelegy 
to  West  3Sth  Street 
Chicago  IS,  Illinois 


ENGINEERS -SCIENTISTS 
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AVIAI  ION  COWPOKAf 


SOME  or  US  WERE 
WONDERING  ir  YOU'D 
MIND  SERVING  ON 
THE  BOARD  AT  THE 
CLUB.  JIM.  WE'D 
SURE  LIKE..._r3»^^ 


Hicksvilla,  L. 


EMPLOYMENT  OPPORTUNITIES 


RESEARCH  &  DEVELOPMENT 


WHY  JIMI  I  JUST 
DON'T  KNOW  WHAT  TO 
SAYI...I  WAS  SURE 
^  YOU... 


DADDY  I  I  SIMPLY  WON'T 
MOVE  AWAY  ntOM  PEGGY 
AND  SALLYI  I  WON'TI  NOI 


BUT  DADI  NEXT  SEASON 
I'LL  BE  ON  THE  ‘A*  SQUADI'^"'"^'<<i{l5l 
AND  BESIDES  I  COULDN'T v.  i 
LEAVE  ALICEI  J  (TOCT 


Unusual  Career  Openings 

in  RAPIDLY  growing  company  for 

PROJECT  ENGINEERS 
SR.  ENGINEERS  A  ENGRS. 
BS-EE  or  PHYSICS 

Several  ytors  or  moro  •xporionco  in  cir¬ 
cuitry  ond  oquipmont  dosign  or  opplicoblo 
bockground— to  work  on  UHF  and  VHF  syt- 
toms.  Wido  txind  knowlodgo  dosiroblo  for 
challenging  assignments  on  electronic  counter¬ 
measures  systems  for  militory  opplicotion  ond 
electronic  instruments  for  comnsercial  use. 
Excellent  solary  ronge  ot  oil  levels.  Close 
association  wilft  ocknowledged  leaders  who 
will  aid  your  professional  growth  and  de¬ 
velop  your  engineering  abilities. 

ProUt  Sharing  Retirement  Plon. 


OH  DCARI  AND  WC  JUST 
SFEHT  $95  ON  THOSE 
HEW  ORAPESI  AND  JIM- 
WHAT  WOULD  MOTHER 
SAY  ir  WE  MOVED  SO 
EAR  AWAY? 


YOU  TAKE  JIM,  Ni 
HE  WON'T  LET  NC 
BUT  ME  CUT  HIS 
HAIR -NO  SIRI 


Mony  other  Benefits. 


/T/iy  Call  far  Intarviaw 
h  4  li  *  >  I.  V.  Hiekt 

5  OVarbrook  1-7100 
SJP  or  send  resume 

-av  In  confidence  te: 

INSTRUMENTS  FOR 
INDUSTRY,  INC. 


Cell  fer  Interview 
i.  V.  Hicks 
OVerbrook  1-7100 
or  send  resume 
in  confidence  to: 


I A  personal  and  (lot  us  hope)  encouraging  message  to  on 

ELECTRONICS  ENGINEER  IN  A  QUANDARY: 


When  Dame  Destiny  crooks  her  finger  at  you  and  toys, 
"Let’s  go  with  Bendix  in  Kansas  City,  old  boyr  you  face 
a  set  of  small  problems  that  are  well  worth  solving  .  .  . 


101  Naw  South  Rd. 


AltHKEtta  BOX  SO.  REPLIES  TO:  Ror  So. 
Clai"iififd  Adc.  Die.  of  Ihii  publii  hHm, 
Send  to  clfire  nenrent  you. 

SEW  YORK  i«;  P.  O.  BOX  1 1 

CHICAGO  II:  SMO  S.  Slirkiiinn  .4rf. 
SAS  EBASCISCO  |;  C«  Pont  St. 


POSITION  VACANT 

Inatrument  Engineer  fer  expanding  Middle 

Atlantic  States  paper  mill.  Klectrical  hack- 
ground  desirable,  minimum  three  years'  Indus¬ 
trial  experience  and  college  degree  required. 
Excellent  opportunity  for  top-flight  engineer. 
Replies  will  be  treated  confldentially.  P-Oilol, 
Electronics. 


POSITION  WANTED 

Wanted — Concern  needing  top-quality  en¬ 
gineerings — BME  and  REE  degrees — 10  years 
experience  in  industrial,  military,  and  mis¬ 
sile  fields- -prefer  Mid-West  location.  PW- 
9626,  Electronics. 


Your  inquiry 
will  have 
Special  value  .  .  a 

li  you  mention  this  maqaxlne. 
when  writing  adTortiaon.  Natur¬ 
ally,  Ih*  publlahar  will  approclat# 
it  .  .  .  but.  more  important,  it  will 
idantUy  you  aa  ona  oi  the  men  the 
advertiaera  wanta  to  reach  with  thla 
meaaaqe  .  .  .  and  help  lo  make 
poeeible  enlarged  iuture  service  te 
yon  as  a  reoder. 


There  is  an  excellent  possibility 
that  very  soon  we  shall  be  offering 
V  you  the  position  you’ve  been  wait¬ 
ing  for.  It  could  be  a  position  at  a  higher 
level  than  the  one  you  now  hold  and — 
have  little  doubt  about  this — you'll  be 
tempted. 

You  may,  during  this  period  of  de¬ 
cision,  suffer  torments  like  the  engineer 
we  picture  above.  (We  sympathize 
with  him  .  .  .  most  of  us  have  been 
through  it  ourselves.)  We'd  like  to 
help  you  then  but  we  know  that  you 
yourself  must  measure  these  personal 
cataclysms  and  weigh  them  against  the 
advantages  of  your  professional  future 
here.  We  can  only  suggest  that  Kansas 
City  abounds  with  other  fiotential  play¬ 
mates  or  sweethearts,  other  teams  hope¬ 
fully  waiting  for  a  star  player,  and — 
who  knows? — your  new  drapes  may 
need  only  slight  alteration  to  fit  Kansas 
City  windows. 

We’re  supremely  confident  that  some¬ 
how  you  will  find  the  resolution  and 
ingenuity  required  to  solve  these  prob¬ 
lems  if  we  give  you  sufficient  incen¬ 
tive. 

So  let's  talk  about  incentive. 

Because  Bendix,  Kansas  City,  is  a 
long  term  prime  contraaor  for  the 
ABC,  we  can  say  little  here  about  our 
produas  except  that  they  are  advanced 
elearonic,  elearo-mechanical  devices  de¬ 
signed  and  manufactured  to  extraordi¬ 
narily  high  levels  of  reliability.  After 
only  ten  years  we  have  become  the  city’s 
largest  manufacturer,  and  we’re  still  ex¬ 
panding.  Recently-inaugurated  programs 
make  most  likely  that  we  can  offer  you 
a  position  that  wiD  fully  utilize  your 
ulents  in  design,  produaion  or  super¬ 
vision. 

You  should  find  our  salary  offer  of 
more  dian  passing  interest. 

In  general,  we  need  electronic  engi¬ 
neers  with  at  least  a  BS  degree,  although 


in  some  openings  a  degree  in  pbysict 
is  acceptable.  Experience  should  range 
upwards  of  5  years. 

We  welcome  detitm  aad  development  engi¬ 
neers  qualified  in  the  desifn  and  deveiopenent 
of  miniaturized  airtmrne  elearonic  equipment, 
radar,  jervo,  video.  IF  amplifiers  or  vacuum 
rube  applications. 

Asstomation  engineers  with  a  degree  EE  or 
physia  would  be  well-advised  to  learn  about 
our  curreiM  maior  expansion  into  fully  auto¬ 
mated  testing  of  elearonic  assemblies. 

Veennm  tssbe  epplieation  engimeert  will 
find  us  attentive  when  they  speak  of  their 
work  in  ruggedized  sub-miniature  tubes,  planar 
triodes,  thyratrons  or  special  purpose  micro¬ 
wave  tubes. 

ReliebUily  engineers  ( prefnably  with  an 
elearical  degree  and  ac  least  7  years  experi¬ 
ence,  including  some  statistical  work)  will 
diKOver  that  our  eva-increasing  emphasis  on 
reliability  assures  them  a  place  in  the  sun. 

We  wish  we  could  present  all  the 
facts  you’ll  need  to  wei^,  but  we  find 
we’ve  barely  staned.  There’s  much  more 
to  say  .  .  .  how  the  Bendix  environment 
stimulates  professional  creativity  and 
personal  progress,  how  this  area  provides 
pleasant,  easy-going,  economical  living, 
educational  advantages,  cultural  and 
recreational  facilities,  etc.  .  .  .  but  these 
can  wait.  For  the  moment  let  us  simply 
assure  you  that — in  far  less  time  than 
you  think — you  and  your  family  will 
feel  at  home  here. 

We’re  ready  to  get  very  specific  re¬ 
garding  your  financial  incentive.  We 
must  first  hear  from  you.  May  we. 
soon? 

Writ*  Mr.  T.  H.  Tillnaa.  Frvfntiaaal  Ftr- 

MflMl,  B«ndix,  Bax  30>-n,  Kaasas  City, 

Missouri. 
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49'48  LeoiuirU  8tre«t 
New  York  13.  N.  Y. 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

C  OLOR  TKLK^*IS10N  BQLIPMKXT 
Fb'Ing  Spot  Color  SynthfNlser».  Keyeri. 

Monitors.  OsetlloMHipes  aixl  Related  Apparatus 
Telemetering  for  Oulded  Missiles. 

J.  R.  Popkln-Clurnan.  Pre«.  ^  Dir.  of  Bnif 
2A  Ranirfc  Or.  Amityrllle.  L.  I..  N.  Y. 
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MIHimry  mirn^tronlorn  OmntmrX  1201  1.  McDowell  M.  rhotnix.  Ariieno 


OPPORTUNITIiS 


Hoctronic  Entinoort,  Mochanied  Enainaon,  niytlcitH  -  SYSTEM  ANALYSIS,  DESIGN 
AND  TEST— Radar  •  MiuHa  Guidanca  •  Navigation  •  Combat  Sorvoiilanco  • 
Communicationi  •  Fiald  Engirtoering  •  Data  Procatting  and  Diaplay  —  CIRCUiT 
DESiGN,  DEVELOPMENT  AND  PACKAGING -Mkrowavo  •  Pulto  and  Vidoo  • 
Antanna  •  Trantittor  •  R.F  and  14°  •  Sorvoa  •  Digital  and  Analog 
TECHNICAL  WRITERS  AND  ILLUSTRATORS,  QUALITY  CONTROL  ENGINEERS,  RELI¬ 
ABILITY  ENGINEERS 

Motorola  alao  oNort  opportonlliea  at  Rivoraldo,  California  and  Chicago,  IllinoU 


MEASUREMENTS 

Research  &  Manufacturing  Engineers 


Harry  W.  Huurk 
SixrltlUl  In  the  Ilealcn  and 
Derelopment  of  Electronic  Teal  Inatrumcmi 
BfMinton.  New  Jcritey 


YARDNEY  LABORATORIES,  Inc. 


FOR  ADDITIONAL 
INFORMATION 

About  Classified  Advertising 

Contact 

Offtc.  %ar.U  you. 


ATLANTA,  3 — 1301  Rhodai-Hoverty  Bldg. 

JAckton  3-6951 

M.  H.  MILLER 
BOSTON,  16—330  Pork  Square 

HUbbard  2-7160 
D.  J.  CASSIDY 

CHICAGO,  11—320  No.  Michigan  Ava. 

MOhawk  4-3300 

W.  J.  HIGGENS— D.  C.  JACKMAN 
CLEVELAND,  13—1164  Illuminating  Bldg. 

superior  1-7000 

W.  B.  SULLIVAN— T.  H.  HUNnR 
DALLAS,  1—1712  Commerce  St.,  Vaughn  Bldg. 

Rfvaraide  7-3177 

GORDON  JONES— F.  E.  HOLLAND 
DETROIT,  26—836  Panobacot  Bldg. 

woodward  2-1793 
D.  M.  WATSON 

LOS  ANGELES,  17—1123  W.  6  St. 

HUnfUy  2-3430 

P.  M.  BUTTS 

NEW  YORK,  63—300  Fifth  Ava. 

Oxford  5-5959 

H.  T.  BUCHANAN— R.  P.  LAWLESS 
PHILADELPHIA,  3— Six  Penn  Canter  Plaza 

lOcuat  8-4330 

T.  W.  McCLURE— H.  W.  BOZARTH 
ST.  LOUIS,  8—3613  Olive  St. 

JEffarson  3-4867 

SAN  FRANCISCO,  4—68  Pott  St. 

DOuglaa  2-4600 

R.  C.  ALCORN 


Ideas  are  the  life-blood  of  an  operation  devoted  exclusively 
to  diversified  electronics  research,  development  and  produc¬ 
tion.  So  it’s  logical,  we  think,  for  the  project  engineer  to  see 
his  idea  to  completion  . . .  from  design  through  construction 
through  field  testing  ( and  sometimes,  alas,  back  to  the  draw¬ 
ing  board).  'The  effectiveness  of  this  project  approach  is 
illustrated  by  our  achievements  in  military  and  industrial 
electronics.  If  you  generate  sound  ideas  and  would  like  the 
opportunity  to  follow  through  on  them . . .  and  if  you  like  the 
idea  of  living  beneath  bright,  sunny  skies  the  year  around  . . . 
write  to  Mr.  Kel  Rowan,  Department  A-3 


**Pi4merr$  in  Comport  Firtrrr”  * 
Electro-Chemical  Generators  of  Energy 
**trom  milliKottt  to  wttffo^otto”  * 


/ 


SEARCHLIGHT 

Equipment 

Spotting 

Service 

This  service  is  aimed  at  helping 
you,  the  reader  of  "SEARCH¬ 
LIGHT",  to  locate  Surplus  new 
and  used  electronic  equipment 
and  components  not  currently 
advertised.  (This  service  !s  for 
USER-BUYERS  only).  No  charge 
or  obligation. 

How  to  use:  Check  the  dealer  ads 
to  see  if  what  you  want  is  cur¬ 
rently  advertised.  If  not,  send  us 
the  specifications  of  the  equip¬ 
ment  and/or  components  wanted 
on  the  coupon  below,  or  on  your 
own  company  letterhead  to: 

SEARCHLIGHT  EQUIPMENT 
SPOTTING  SERVICE 
c/o  ELECTRONICS- 
Classified  Advertising  P.  O. 
Box  12,  New  York  36,  N.  Y. 

Your  requirements  will  be 
brought  promptly  to  the  atten¬ 
tion  of  the  equipment  dealers  ad¬ 
vertising  in  this  section.  You  Will 
receive  replies  directly  from 
them. 

NO  CHARGE  • 

NO  OBLIGATION 


SEARCHLIGHT  EQUIPMEKT  SPOHINO 
SERVICE,  c/e  Electrenici,  330  W.  42nd  St., 

New  York  36,  N.  Y. 

PUa»«  help  us  to  locato  tho  following  iisod 
•quipmont: 


CONTACTS • 

FOR  THE  FIELD  OF  ELECTRONICS 


MAGNETS 


TOR  All  INDUSTRIES 


We  manufacture  all  sizes  of  magnets  to 
any  specifications. 

Send  inquiries  to:  M-99II 

Classified  Adv.  Div.  of  ELEaRONICS— P.O.  Box  12,  New  York  36,  N.  Y. 


Searchlight  Section 

'Clamhcd  Advoftmng) 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


400  CYCLE  GENERATOR-1  PHASE  POWER 


For  Your  Test  Benrh  Le- 
Und  —  2  K.W.  —  IT. 4 
anpi.  IIS  Volts  —  400 
C».—  1  PH  -  Ball  Bear- 
Inf  ronstnirtion. 

Bpark  Gap  .Modulator  — 
br  Bartboon-  Type  TBP 
—10249.  Welded  steel 
mountlni  base.  4.T*  L.  i 
IH'  W. 

Also,  Same  Generator 
Mounted  on  Base  with — 

3  H.P.Motor  eo  Cy  l  Ph.S295. 
3  H  P  Motor  60  ry.3  Ph.$2ll9 
3  H.P.Molor  110  V  I).r.t2T!l 
F.O.B.  Cbleato 


SHIP  WT.  400  IBS. 


$18930 


LINCOLN 

7S0  AMF  2a.S  V.O.C 

POWER  SOURCE 

Deslcned  for  rontlnuous  duty  for  taatlnc  sere. 
Ice,  ground  power  unit,  battery  rharglng. 
alrrrafl  starting.  Ball  Bearing  Conatnietlon 
1600  BPM.  2"  Dla.  Bhart,  5  Groon  V  Belt 


$26500 

F.O.B.  Chleage 


FREE! 


GROBAN  SUPPLY  CO.,  Dpi.  EM-2 

new  eeuiemaet.  writ,  teday.  „„  j  Cllicog*  *. 


■ntlnt,  eed  ledeatrlal  Typee.  Neur,  lt(  geallty, 
•uaruiteed.  Te*  name  brenda  eely.  Bavernmant 
•erplei  and  eannearelal  taat,  lab,  and  eammunlea- 

tiana  taalpmant  la  staali.  Ball  aa  year  axeaat  tabaa 
Bad  aealawaat.  Uaaiad,  eltaa  tabaa  af  all  typaa 
uraatM.  Bead  spaelBe  datalle  la  Brst  latter.  Writ# 
far  *'Braaa  Ikaat**  aatalat  2I«. 

BARRY  ELECTRONICS  CORF. 

SI2  Braadway  WA  S-rOM  New  Yark  12.  N.  Y. 


Fram  Stack  Oallvary 

Bkyawaaa  Antenna  Padaatal.  SCR  SS4  A  7S4 
Search. track  Radars.  MPN-IB  GCA.  AP8-I0. 
AP8-3I.  AP8-33  AIrbarne. 

Naey  Waather-Eye  Radars 
RADIO  RESEARCH  INSTRUMENT  CO. 

SU  Fifth  Avenue.  N.  V.  3g.  N.  V.  JUdMn  S.46tl 


PURCHASING  AGENTS 

ENGINEERS-EXPERIMENTERS-DESIONIRS 

Pleaaa  look  In  your  back  Gnalneerlng  la- 
Huea  of  Blactronlra  for  our  ada  that  have 
not  been  changed  for  yearn. 


hmtlosJxwse  MolOri 


—  RATES  — 


UNDISPLAYED 

$2. 49  per  line,  minimum  3  llnet.  fifure 
advance  payment  count  5  average  worda  ••  a 
line. 

Po»itioH$  Wanted  take  one-half  of  above  rate. 


1/40  HP 

(raaiavad  fraai  baelneee  ■aehluael’Fw.# 

_ $3.00  such  in  l«ta  of  10. _ 

WESTON  talf  ganarotinq  caH 

_ list  prka  $22.00  otic  prfaa. .  .$4M 

HAYDON  DC  Motar,  port  of  a 

$60.00  timing  unit . . .  $9.50 

_ malar  alaet  eaets  32.00  _ _ 

TRANSFORMER  Il0/22t«  ta  32/10*  ~ 

10  aaioe..  2  KVA.  Sblaoino  Wt  02  lbe.....$30'**° 

Pratact  yaur  Taat  Caulament 

MW  lealatlaa  Transfarmer . $2'^ 

We  are  the  oldeat  and  one  of  the  ( 
200  Micro  Hwiteh  Dlatrlbutora  | 

Tramandom  ffeet  for  Imiadlata  dalhrory.  ( 

Wa  are  dittrlkatare  far  < 

Foff«/(i  &  BatiitfieU.  tKO. : 

Wa  hcwa  practically  al  typos  of  Ralcrys  i 
fai  largo  quantitiat,  raady  to  daKvor. 
No  waM^. 

INCLUDE 
POSTAGE 
64  K  Day  St. 
Now  York  7 
N.  Y. 
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Dat/en^s  new  EGG  GiR/kTE 

Center  frequenry:  rovers  the  ratijjc  from  O.i  MC  to  60.0  MC 
depending  upon  specific  requirements.  Center  frequenrii  stn- 
hility:  ±1.0  KC  per  MC  from  -.'i,i°C  to  ±10.'i°C.  Shape  furtor: 

/.  Shape  factors  ran  fte  mmlifed  for  optimum 

time  delay. 

In  addition  to  these  outstanding  specifications,  Daven’s 
new  LC  filters  offer  a  unique  type  of  construction  which  makes 
them  the  most  rugged  filters  ever  built.  Small  cells  are  welded 


together  to  form  the  partitioned  shield  compartment. ..making 
this  the  first  filter  with  truly  continuous  mechanical  and  elec¬ 
trical  bond. ..providing  a  high  degree  of  inter-circuit  shielding. 

Daven's  new  LC  filters  are  ideal  for  shaping  the  pass  band 
of  AM/FM  or  FM.'FM  data  link  receivers,  double  or  single  side 
band  receivers  and  generators,  direction  finding  receivers, com¬ 
munication  and  telemetering  receivers,  and  spectrum  analyz¬ 
ers.  So  versatile,  in  fact,  that  applications  are  almost  limit¬ 
less.  Write  today  for  complete,  newly-published  technical  data. 


! 


"V 


I 


That’s  all  the  time  we  need  to  tell  you  about  the 

NEW  RCA-6DE4  damper  tube  and  its  extraordinary  reliability 

The  new  RCA-6DE4,  half-wave  rectifier  tube  uses  a  new  cathode  coating  assuring  uniform 
emission.  It  has  a  plate-to-cathode  structure  with  a  very  low  and  uniform  voltage  gradient. 
In  addition,  the  6DE4  offers  improved  performance  at  lower  cost  in 
110°  black-and-white  TV.  Interested? 

Well,  here’s  why  RCA  thinks  so  much  of  the  new  6DE4.  A  new  technique  of  cathode 

proce.s.sing  is  the  chief  an.swer.  A  smooth,  hard,  low  impedance  coating  is  applied 

that  assures  negligible  heating  effects  from  the  high-voltage  pulses  and  provides  uniform 

emission  and  reduced  sputtering.  Too,  the  emissive  cathode  material  operates  at  lower 

than  usual  temperature... heater  needs  less  power... the  cathode  has  the  lowe.st 

current  density  for  its  rating  of  any  damper  tube.  The  plate-to-cathode  structure  and  special 

styling  of  the  mica  reduce  voltage  gradients... insure  against  high  voltage  breakdown. 

Slots  in  plate  surrounding  cathode  minimize  pos.sibility  of 
su.stained  arcs.  It  is  such  an  unusual  tube  that  you  might  also  be 
interested  in  its  companion  type,  RCA-17DE4,  which  has  a 
controlled  warm-up  time  for  series-string  use. 

Now,  take  just  1  minute  more.  Call  your  RCA 
Field  Repre.sentative  for  full  details  on  how  the  unusual  new 
RCA-6DE4  can  cut  co.sts  and  improve  reliability  of  your 
TV  damper  designs.  Technical  data?  Write  RCA  Commercial 
Engineering,  Section  B-19-DE-4,  Harrison,  N.  J, 


EAST:  744  Brood  St..  Nowork  2,  N.  J. 
HUmboMt  5-3900 


MIDWEST:  Suita  1134,  Marchondita  Marl 
rtozo,  Chkogo  54,  III. 
WHilaholl  4-2900 


WEST:  6355  E.  Waihington  Bird, 
lot  Angalat  22,  Colli. 
RAymotid  3-1361 
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